DEPARTMENT OF ENVIRONMENTAL QUALITY

KATHLEEN BABINEAUX BLANCO
: i GOVERNOR
MIKE D. McDANIEL, Ph.D.
DEQ ’ 2 8 206
LOUISIANA SECRETARY AUG

CERTIFIED MAIL 7004 1160 0000 3793 7778
RETURN RECEIPT REQUESTED

Veronica Toussaint White, Director
Department of Sanitation

City of New Orleans

1340 Poydras Street, Suite 750
New Orleans, Louisiana 70112

RE: ADMINISTRATIVE ORDER
Gentilly Landfill “Type III”
AGENCY INTEREST NO. 1036

Dear Ms. White:

Pursuant to the Louisiana Environmental Quality Act (La. R.S. 30:2001, et seq. and particularly
La. R.S. 30:2011(D)(6), (D)(14), La. R.S. 30:2033), the attached ADMINISTRATIVE ORDER
is hereby served on City of New Orleans (Gentilly Landfill “Type III”).

Any questions concerning this action should be directed to Robert Thomas at (225) 219-3056.

Sincerely,

A=

Chuck Carr Brown, Ph.D.
Assistant Secretary

Attachment

C: Amid Metro Partnership, LLC.
Eddie Williams, FEMA
Mike Park, US Corps of Engineers

ENVIRONMENTAL SERVICES

: PO BOX 4313, BATON ROUGE, LA 70821-4313

P:225-219-3181 F:225-219-3309
WAMW NEN T NTIRIANA GOV



STATE OF LOUISIANA
DEPARTMENT OF ENVIRONMENTAL QUALITY

IN THE MATTER OF *
GENTILLY LANDFILL “TYPE III” *
ORLEANS PARISH *
*
*
*  AGENCY INTEREST NO. 1036
*
PROCEEDINGS UNDER THE LOUISIANA  *
ENVIRONMENTAL QUALITY ACT, *
La. R.S. 30:2001, ET SEQ. *
ADMINISTRATIVE ORDER

The following ADMINISTRATIVE ORDER is issued to the City of New Orleans,
concerning Gentilly Landfill “Type III”’, (Gentilly or the facility) by the Louisiana Department of
Environmental Quality (the Department or DEQ), under the authority granted by the Louisiana
Environmental Quality Act (the Act), La. R.S. 30:2001, et seq., and particularly by La. R.S.

30:2011(D)(6), (D)(14), and La. R.S. 30:2033.

FINDINGS OF FACT
L.
Gentilly is a Type III landfill as defined in LAC 33:VII.115 located at 10200 Almonaster
Avenue, Orleans Parish. It is owned by the City of New Orleans and operated by Amid Metro

Partnership, LLC.



II.

As a Type III landfill, Gentilly is authorized pursuant to LAC 33:Part VII to accept
construction and demolition debris, (C&D debris) woodwastes, and yard waste as defined in
LAC 33:VIL115.

I11.

The Department issued a Declaration of Emergency and Administrative Order dated
August 30, 2005, and subsequent amendments (6th Amendment, dated June 26, 2006) in response
to the devastation caused by Hurricane Katrina. It authorized the disposal of uncontaminated
construction and demolition debris in permitted Type III landfills and sites that have been
authorized by the Department for such disposal. The Declaration of Emergency and
Administrative Order stated that for purposes of the order, “construction and demolition debris
shall be the material indicated in Appendix D of this Declaration.” Appendix D allowed the
following “hurricane generated materials” for disposal at a “permitted construction and demolition
debris (C&D) landfill”:

e Nonhazardous waste generally considered not water-soluble, including but not
limited to metal, concrete,- brick“, asphalt, roofing materials, sheet rock, plaster,
lumber from a construction or demolition project, and other building or
structural materials;

e Fumniture, carpet, and painted or stained lumber contained in the demolished
buildings;

e The incidental admixture of construction and demolition debris with asbestos-
contaminated waste (i.e., incidental asbestos-contaminated debris that cannot

be extracted from the demolition debris); and



e Yard waste and other vegetative matter.
IV.

As a result of Hurricane Katrina, it is estimated that S5 million cubic yards of debris has
been generated in the Katrina impacted parishes. In response to the volume of debris generated, it
is anticipated that the amount of hurricane generated materials to be directed to Gentilly may
exceed the rate of disposal generally associated with C&D landfills and originally anticipated for
this landfill.

V.

The Department and Louisiana Environmental Action Network (LEAN) have entered into
a Consent Judgment, dated March 16, 2006, to settle East Baton Rouge Parish Suit Number
537,649, filed by LEAN challenging the Department’s decision to utilize Gentilly Landfill for
disposal of hurricane-generated debris.

VI

The Consent Judgment provides that the Department shall limit daily intake at the Gentilly
. Landfill to 19,000 cubic yards per day during the time preceding the issuance of a decisional
document and require an adequate number of spotters to be present on the working face of the
landfill during operation of the facility. The Department also agreed to fashion a plan for
groundwater monitoring and require the facility to develop a surface water monitoring or sampling
plan. To implement these Consent Judgment provisions, the Department issued Administrative
Order Number dated April 3, 2006 (AO) to the City of New Orleans concerning the Gentilly

landfill.



VIL

The facility submitted a groundwater monitoring plan in response to the Department’s AO;
the plan is attached hereto. The plan provided the location of monitor wells, well details, sampling
procedures and frequencies, analytical parameters, monitoring data evaluation, and reporting
procedures for site groundwater.

VIIL

The AO also required the facility to make a determination whether groundwater makes
contact with a surface water body. If it was determined that groundwater related to the facility
operations discharges into surface water, Gentilly was required to submit a plan for monitoring
discharges of groundwater into the surface water. The plan was submitted, consisting of three
surface water sampling ports, screened between three feet to eight feet below the ground surface,
which will intercept the shallow perched water at the site.

IX.

To comply with other provisions of the Consent Judgment, a third party investigator was
contracted by the Department to evaluate slope stability of the south face of the final landfill
elevation and determine any effect on the Mississippi River Gulf Outlet (MRGO) levee. The
attached report “Slope Stability Analysis — Gentilly Landfill,” determined the safe slope

configuration for various waste height and loading rates.

ADMINISTRATIVE ORDER
Based on the foregoing, the City of New Orleans, Gentilly Type III Landfill is hereby

Ordered to:



L
Install inclinometers along the southern slope of the landfill in accordance with the
attached groundwater monitoring plan.
IL.
Limit the weekly gate rate of uh-compacted Cé&D waste accepted for disp.osal at Gentilly
to 210,000 cubic yards initially, and gradually increase the weekly gate rate to 280,000 cubic
yards provided inclinometer readings and visual readings confirm landfill stability. Daily intake

shall not exceed 50,000 cubic yards per day.
I1I.

Apply waste in the landfill by lifts that do not exceed a thickness of twenty —five (25) feet
over the entire disposal area, prior to the placement of succeeding lifts.

IV.

Implement the attached Groundwater Monitoring Plan providing the location of monitor
wells, well details, sampling procedures and frequencies, analytical parameters, monitoring data
evaluation, and reporting procedures for site groundwater.

V.

Implement the attached Surface Water Monitoring /Sampling Plan consisting of three

surface water sampling ports which will intercept the shallow perched water at the site.
VL

The Department shall have the authority to halt, conduct or direct any tasks required by this
Administrative Order and/or any response actions or portions thereof when conditions present an
immediate risk to public health or welfare or the environment. To the maximum extent feasible, the

Department shall allow the Gentilly to take any response action required pursuant to this clause.



VIL

Gentilly shall submit all correspondence and other documents to be submitted pursuant to
this Administrative Order (including work plan(s] and report[s]) to the following addresses or to
such other addresses as the Department hereafter may designate in writing:

Mr. Bijan Sharafkhani, P.E., Administrator

Waste Permits Division

Department of Environmental Quality

P.O. Box 4313

Baton Rouge, Louisiana 70821-4314

VIIL

Gentilly shall be excused from performing the activities called for in the Work Plan(s),
within the time limits and in the manner specified in the schedules included in the work plan(s), if
such performance is prevented or deléyed by circumstances which constitute force majeure, as
determined by the Department. For purposes of this Administrative Order, force majeure is any
circumstance including weather, acts of God, and other circumstances arising from causes beyond
Gentilly's reasonable control despite Gentilly’s due diligence and good faith efforts. In the event of
Jorce majeure, the time for performance of any activity delayed by the force majeure shall be
extended for the time period of the delay attributable to the force majeure event and the time for
performance of any activity dependent upon the delayed activity shall be similarly extended.
Gentilly shall notify the Department in writing as soon as reasonably possible but not later than
fifteen (15) calendar days after Gentilly becomes aware of a circumstance which may delay or
prevent (or has delayed or prevented) performance of any activity under the Work Plan(s). The
notice shall state the cause and anticipated length of the delay, the measures taken by Gentilly to

prevent or minimize such delay, and a timetable outlining when such measures were or will be

taken.



IX.
Except for Paragraphs II, Il and IV, the requirements of Administrative Order dated April
3, 2006 are revoked.
X.
This ADMINISTRATIVE ORDER is effective upon receipt.

Aot
Baton Rouge, Louisiana, this ZX day of A UYe, iy [‘71' , 2006.

e 0

Chuck Carr Brown, Ph.D.
Assistant Secretary
Office of Environmental Services

Copies of correspondence should be sent to:

Louisiana Department of Environmental Quality
Office of Environmental Services

Waste Permits Division

P.O. Box 4313

Baton Rouge, LA 70821- 4313

Attention: Mr. Bijan Sharafkhani, P.E.
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Veronica Toussaint White, Director
Department of Sanitation

City of New Orleans

1340 Poydras Street, Suite 750
New Orleans, Louisiana 70112

RE: DECISION FOR UTILIZATION of
Gentilly Landfill “Type III”
Agency Interest Number 1036
Orleans Parish

Dear Ms. White:
Pursuant to the Louisiana Environmental Quality Act (La. R.S. 30:2001, et seq. and particularly
La. R.S. 30:2011(D)(6), (D)(14), and La. R.S. 30:2033), the attached Decision for Utilization of

Gentilly Landfill “Type III” for the disposal of hurricane generated Construction and Demolition
debris is hereby served on the City of New Orleans.

Any questions concerning this action should be directed to Robert Thomas at (225) 219-3056.

Sincerely,

W S

Chuck Carr Brown, Ph.D.
Assistant Secretary

Attachment
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STATE OF LOUISIANA
DEPARTMENT OF ENVIRONMENTAL QUALITY

OFFICE OF ENVIRONMENTAL SERVICES

IN THE MATTER OF *

*

* DECISION FOR
* UTILIZATION OF GENTILLY

GENTILLY LANDFILL “TYPE III” * LANDFILL “TYPE III” FOR THE
Al# 1036 / D-071-0264 / P-0375 * DISPOSAL OF HURRICANE
ORLEANS PARISH * GENERATED DEBRIS

PROCEEDINGS UNDER THE LOUISIANA *

ENVIRONMENTAL QUALITY ACT, *
La. R.S. 30:2001 et seq. *

This document provides the Louisiana Department of Environmental Quality’s (LDEQ or
Depaﬂment) justification for authorizing the continued operation and utilization of the Gentilly
Landfill “Type III” (Gentilly or facility) in Orleans Parish, Louisiana for the disposal of
hurricane generated construction and demolition (C&D) debris. An “IT” Analysis is not required
for issuance of emergency authorization. This document fulfills the necessary requirements of
Article IX, Section 1 of the Louisiana Constitution and as required by the Consent Judgment in

Suit # 537,649 filed in the 19" Judicial District Court for the Parish of East Baton Rouge. The



LDEQ will provide public notice of this decision and an opportunity for public comment. In
accordance with the Consent Judgment, the public comment period will be not less than 30 days.
The LDEQ will review and consider the public comment and may revise the final decision in

light of such comments.

I. GENERAL BACKGROUND

On August 29, 2005, Hurricane Katrina struck Louisiana, causing widespread damage
within numerous parishes, including Orleans Parish. By State of Louisiana Proclamation No. 48
KBB 2005, the Governor declared on August 26, 2005, that a state of emergency exists in
Louisiana, as Hurricane Katrina posed an imminent threat, carrying severe storms, high winds
and torrential rain that may cause flooding and damage to private property and public facilities
and threatened the safety and security of the citizens of the state of Louisiana. By State of
Louisiana Proclamation No. 54 KBB 2005, the Governor extended the state of emergency due to
the extreme damage caused by Hurricane Katrina and the continuing disaster and emergency
conditions in the affected areas. On August 29, 2005, the Federal Emergency Management
- Agency (FEMA) issued a Disaster Declaration, FEMA-1603-DR, covering south Louisiana.

On August 30, 2005, the Secretary of the LDEQ exercised the legal authority granted to
him pursuant to the provisions of Louisiana Revised Statutes 30:2001 et seq., and particularly
La. R.S. 30:2033 and 201 1(D)(6), and issued a Declaration of Emergency and Administrative
Order wherein he declared that an emergency exists, and that certain measures were necessary to
prevent irreparable damage to the environment and serious threat to life or safety throughout the
designated emergency areas, including Orleans Parish. This Emergency Declaration was
amended on September 3, 2005; November 2, 2005; November 17, 2005; January 13, 2006;

March 31, 2006; and more recently on June 29, 2006. Each Emergency Declaration contains



certain measures specifically authorized by the LDEQ and determined necessary to respond to
| the emergency.

To address the unprecedented disaster, federal, state and local agencies engaged in
formalizing a process to enable the State of Louisiana, the United States Army Corps of
Engineers (Corps) and the Federal Emergency Management Agency (FEMA) to
comprehensively manage large scale and complex debris clearance, management and disposal.
The Emergency Declaration provided that disposal or processing of any solid waste in or at un-
permitted facilities or sites, may be authorized by the Department on a case-by-case basis.
Parish and municipal governments identified and requested the use of potential debris
management sites. The LDEQ evaluated the sites, and if satisfactory, authorized them as
temporary debris management sites. The sites were designated for specific purposes:
woodwaste burning operations; woodwaste and C&D grinding; construction and demolition
debris staging or disposal; staging of boats, vehicles, and/or white goods; and the staging of
household hazardous waste.

Based upon Corps situation reports (as of July 24, 2006), there remains to be processed
approximately 3.5 million cubic yards of vegetative debris and 5.6 million cubic yards of
demolition debris in Orleans Parish. Additional debris not yet included in the Corps situation
reports is also expected. The City of New Orleans (City) has identified approximately 15,000
structures that are slated to be demolished. (“red tagged”). Another eighty thousand (80,000)
structures have been “yellow tagged” (identified by the City as flooded) in Orleans Parish.
FEMA recently published updated flood elevation maps. As a result of these maps, most of the
yellow tagged structures may need to be raised by an average of three feet in order to meet the

new base flood elevation requirements. LDEQ estimates that for economic reasons, 50% of



those eighty thousand (80,000) structures will be demolished then rebuilt, rather than raising
them to the new standards. A typical structure generates 300-350 cubic yards of debris when
demolished. Accordingly, the Department conservatively estimates that an "additional” twenty
million (20,000,000) cubic yards of demolition debris will be generated for disposal in Orleans
parish before rebuilding can begin. It is also estimated that another 15,000 structures in St.
Bernard Parish will be demolished.

In the LDEQ’s experience, a C&D facility can safely dispose of up to fifty-thousand
(50,000) cubic yards a day. Once that threshold is exceeded, landfill operations are subject to
safety concermns. The gravity of the emergency situation created by Hurricane Katrina has
required regulatory flexibility and a consideration of the timeframe for debris removal. With the
authorization of Gentilly Landfill combined with the existing Highway 90 Landfill, the LDEQ’s
estimated timeframe for completion of debris removal is as follows: using 50,000 cubic yards a
day (one landfill) would require 14 months to dispose of the debris generated by the demolition
of the structures. With the use of two landfills, the time frame would be essentially halved to 7
months. Therefore, to expedite the removal and disposal of the remaining C & D hurricane-
generated and demolition debris associated with demolition activities in the area in and around
Orleans Parish and particularly in the New Orleans East and Ninth Ward Areas, the continued
availability of Gentilly Landfill is essential to the cleanup effort.

In order to provide for a more efficient disposal of the exceptional volume of hurricane
debris, the Emergenéy Declaration and Order(s) issued by the LDEQ expanded the scope of the
definition of C&D debris. Appendix D of the Emergency Declaration and Order listed material

to be considered as C&D debris:



e Nonhazardous waste generally considered not water-soluble, including but not limited to
metal, concrete, brick, asphalt, roofing materials, sheet rock, plaster, lumber from a
construction or demolition project, and other building or structural materials;

o Furniture, carpet, and painted or stained lumber contained in the demolished buildings;

e The incidental admixture of construction and demolition debris with asbestos-
contaminated waste. (i.e., incidental asbestos-contaminated debris that cannot be
extracted from the demolition debris); and

e Yard waste and other vegetative matter.
Although the Emergency Declaration and Order has expanded the scope of C&D debris
for hurricane generated debris, the material otherwise included is not considered to be a threat to

the environment.
IL. GENTILLY LANDFILL

In June of 2002, the LDEQ received a permit application from the City of New Orleans
to construct and operate the Gentilly landfill for the disposal of Construction & Demolition
debris and woodwaste. The site is approximately 200 acres and is located at 10200 Almonaster
Avenue in New Orleans, Louisiana. After determining that the permit application was
technically complete and complied with the requirements of the Solid Waste Regulations, a
public notice was published noting the technical completeness of the application and inviting the
public to comment on the application. Although the public notice was published in both the
Times Picayune and The Advocate, the LDEQ received no public comments or requests for
hearing on the application.

On December 28, 2004, the LDEQ Assistant Secretary of the Office of Environmental
Services, issued Standard Permit P-0375 to the City of New Orleans for the construction and
operation of the Gentilly landfill. The landfill is designated as a Type III landfill; Type III

landfills are authorized for the disposal of C&D debris and woodwaste. The Gentilly landfill



was constructed over a previously closed municipal landfill. This “piggyback” concept, i.e., the
placement of one landfill on top of another, has been practiced not only in Louisiana but also
throughout the country. The goal behind this technique is to fully maximize the utilization of the
area that has already been disturbed for disposal of waste, thus preserving pristine areas. Under
the “piggyback” concept, the existing cover system ovef the closed landfill acts as a liner system
for the landfill on top.

The Solid Waste Regulations require that construction and demolition debris landfills be
constructed over an area with low permeable soils. The existing cover system of the closed
municipal landfill at Gentilly, meets this requirement. In fact, during the consideration of
Standard Permit P-0375, the department did not receive any public comment that placement of
waste on top of the closed landfill would cause any adverse environmental impact.

It is important to note that groundwater and soil samples were collected from the Gentilly
site on November 9, 2005 and émalyzed by EE&G, a Corps contractor, as a part of initial site
assessment prior to use by the Corps. The data from these samples, as well as from the City’s
groundwater monitoring plan for Gentilly, demonstrate that there has been no adverse
environmental impact from the old landfill. Additionally, as a part of the initial permit
application, several borings were drilled through the waste for geotechnical analysis to determine
the suitability of constructing a Type III facility on the old landfill. The data indicated that the
waste has undergone biodegradation. This can be attributed with great certainty to the partial
closure and the aerobic conditions in the landfill. Also, on November 11, 2005, EPA conducted a
separate assessment and found no concerns regarding groundwater or any other contamination

concerms.



In addition to the technical adequacy of the Gentilly landfill for hurricane generated
construction and demolition debris disposal needs, other considerations for the LDEQ’s decision
to utilize the Gentilly landfill for disposal were explored. The Gentilly landfill is in close
proximity to the hurricane devastated areas and the bulk of the hurricane generated construction
and demolition debris. Moreover, this landfill is in a remote location. The surrounding area
along Almonaster Boulevard, off of which the Gentilly landfill sits, is heavily wooded and
except for some industrial development, is relatively undeveloped. As such, waste haulers have
readily accessible roads to the landfill.

A. CONSIDERATION OF ALTERNATIVES:

ALTERNATE SITES:

In addition to Gentilly, two other sites were initially considered as emergency disposal
sites for hurricane generated construction and demolition debris for the New Orleans area;
Recovery 1, and Amid. Subsequent to the Gentilly authorization, the LDEQ also authorized the
operation of a landfill located at 16600 Chef Menteur Highway.

1.) Recovery 1: The Recovery 1 landfill is a municipal solid waste landfill

which was closed in the mid 1990’s. The site is surrounded by water bodies on its north,
east and south boundaries. The only areas available for disposal would be on the top of
the landfill and an adjacent area to the west. After further evaluation, disposal on top of
the landfill was rejected due to its height, landfill stability, and concern over imposition
of additional loads. The area to the west is smaller than 20 acres and consequently would
not provide sufficient air space for the large quantity of hurricane generated construction

and demolition debris.



2.) Amid: According to the City of New Orleans permit application submitted
to the LDEQ in 2002 for the proposed Gentilly landfill, the Gentilly landfill was intended
to replace the AMID Type III construction and demolition landfill that was nearing the
end of its design life and its subsequent closure. According to verbal communications
with the operator of the facility, as of July 20, 2006, AMID, at its normal pre-Katrina
waste acceptance rate, had only three months of air space remaining. Therefore, this
facility was clearly inadequate as a disposal option for the massive amounts of hurricane

generated construction and demolition debris in the area.

3.) Chef Menteur C&D Disposal Facility (Chef): At the request of the City of

New Orleans, this facility was authorized as an emergency disaster clean-up site by the
Department on April 26, 2006. However, the City of New Orleans issued a “Cease and
Desist” letter to Waste Management of Louisiana L.L.C., the operator of the facility, as a
result of its failure to obtain a Conditional Use Permit. The facility is no longer in
operation and is not receiving waste.

ALTERNATIVE PROJECTS:

Utilizing existing landfills located in Jefferson Parish (Riverbirch and Highway 90) was
also considered as an alternative (“no build” option). Riverbirch Landfill is a Type I & II landfill,
while Highway 90, like Gentilly, is a Type III C&D landfill. A Type I landfill is a facility used
for the disposal of industrial solid waste; a Type II landfill is a facility used for the disposal of
residential or commercial solid waste. Both of these landfills are located in Jefferson Parish.

Although the LDEQ, pursuant to the Emergency Declaration, authorizes the disposal of
material not technically included in the regulatory definition of construction and demolition

debris, (i.e., furniture, carpet) the composition of the waste still is of minimal risk to the
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environment. Notably, all Type III landfill disposal facilities are authorized to accept such waste
pursuant to the Declaration of Emergency and Administrative Order.

Since C&D debris is the waste stream to be disposed at Gentilly, utilization of a Type I
and II landfill for disposal of such debris would unnecessarily increase the cost of disposal. (It is
generally more expensive to dispose of waste at a Type I/II facility rather than a Type III
landfill). Moreover, the sheer volume of the hurricane generated C&D debris requiring disposal
in the most expeditious and environmentally sound manner as possible under the circumstances,
renders utilization of Type I or II landfills unfeasible. This is because placement of debris in
landfills is done sequentially—one cell is constructed and used for disposal and when that cell
fills up, another is constructed. Because the construction of cells for Type I and II landfills
requires much more time and expense (largely because of the liner and leachate collection
systems construction requirements) than the construction of Type III landfill cells, the cell
construction time will be outpaced by the volume of debris received and requiring disposal.
Additionally, the future capacity of Type I and Type II landfills in the greater New Orleans
metropolitan area will be drastically reduced. Type I and II landfill disposal capacity should be
reserved for industrial and municipal solid waste respectively.

The Highway 90 facility is also a Type III facility accepting hurricane generated C&D
debris pursuant to the Emergency Declaration and Order. It is subject to the same design
requirements and standards as the Gentilly landfill. Consequently, it would not provide any
greater environmental protection.

However, the transportation of debris to these landfills from New Orleans East is less
efficient for two primary reasons. One, being the location of the debris from the subject facilities

(distance will be further discussed in another section of this document) and the other being traffic
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congestion in route to these facilities. Waste transporters have confirmed that four or five trips
per day can be made hauling waste to Gentilly landfill as compared with two trips per day to
Jefferson Parish facilities. Thus, diverting debris to these landfills would increase waste hauling
time and expense, and worsen the traffic problems in the New Orleans metropolitan area.
Second, the Riverbirch and Highway 90 facilities are located in areas of Jefferson Parish that are
currently populated. Not using the Gentilly landfill would significantly hinder the recovery of
the City by delaying the disposal of remaining debris.

Alternatives to landfilling were considered and utilized for the management of hurricane
generated debris. With respects to Orleans Parish, approximately thirty (30) sites were utilized
for debris management. These sites were used for the burning of vegetative debris (open buming
and air-curtain destructors), chipping / grinding of vegetative and C&D debris and the staging of
white goods, woodwaste and construction and demolition debris. These methods were and are
useful tools in the cleanup process for Orleans and surrounding parishes. However, when
considering the scope and degree of C&D debris generated from Hurricane Katrina and
associated flooding, the rate at which these projects are able to process C&D debris (the primary
waste steam accepted at Gentilly), would limit their viability as the only options for debris
management. These options would still ultimately require disposal of waste in a landfill. As a
sole debris management option, burning and grinding of this material alone, would be
impracticable, inefficient and result in extending the timeframe of the clean-up and recovery
effort.

Additionally, there was opposition from citizens, environmental groups, and local and
federal government concerning the burning of C&D debris. The opposition was primarily based

on environmental and human health concerns relative to this method of reduction. There has not



been extensive research in the matter of burning C&D debris and the potential health and
environmental risks associated with such. Further, there are National Emission Standards for
Hazardous Air Pollutants (NESHAP) concerns, regarding the burning and grinding of C&D
debris.

Resource recovery was considered a nonviable option on a large scale because of the
massive amount of debris and the need for expedient disposal. Due to the mixed nature of the
waste involved, composting was not a practical alternative. Composting is useful for vegetative
debris but not C&D debris, particularly at the magnitude required. Therefore, the landfill option
was chosen as a primary debris management option. The landfill option has proven to be
reliable, expedient, protective of human health and welfare and the environment, and

economically feasible.

B. MITIGATING MEASURES AND POTENTIAL AND REAL ADVERSE
ENVIRONEMTAL EFFECTS:

As stated earlier, the Gentilly landfill permit application has undergone an extensive
permitting process which included careful technical scrutiny to ensure that the facility met all
applicable legal and technical requirements for permitting. The original design was based on an
operational plan and sequential placement of waste to control storm water run-on/runoff.
However, due to the abnormally high rate of hurricane generated construction and demqlition
debris transported to the site for disposal, operational changes had to be made. These changes
affected the fill sequence and the construction schedule. Specifically, although temporary berms
were Initially constructed to control the run off, permanent berms have now been constructed
around the operating area of the landfill and will be extended as the operating area expands.

Analysis of Potential Impacts on Nearby Levees



A third party investigation was conducted to evaluate the slope stability of the south face
of the final landfill elevation to determine any effect on the Mississippi River Gulf Outlet
(MRGO) levee. This investigation resulted in a document entitled, “Slope Stability Analysis —
Gentilly Landfill” (see attachment). The investigation included additional soil borings and
laboratory analysis to determine the engineering and physical properties of the subsurface soils.
This information was used to provide engineering analyses to determine the safe slope
configurations for various waste height and loading rates. In the analysis, several loading rate
options were considered. The first option assumed a loading rate of 6000 tons/day (in place
based on the unit weight of 65 Ib/cu ft) or 30,000 cubic yards/day (gate rate based on the unit
weight of 13 Ib/cu ft). In this option the lowest factor of safety against failure was approximately
1.35. Generally a factor of safety of greater than 1.0 represents a stable slope. The second option
consisted of determining the maximum loading rate based on a factor of safety of 1.2. The
analyses indicate that this factor of safety corresponds to an in place loading rate of 12,000
tons/day or 60,000 cu yd/day gate rate. = The LDEQ concurs in the conclusion as contained in
this document, and concludes that the operation of this facility will have no adverse effects on
the MRGO levee.

Installation of Inclinometers

As an additional means of ensuring that this landfill will not impact the MRGO levee
system and to detect any subsurface lateral movements, the facility has been installing
inclinometers along its southern slope, paralleling the MRGO. A total of 10 inclinometers will be
installed in a phased manner and in accordaﬁce with the landfill progression. The inclinometers
will be placed at approximately 400 ft intervals adjacent to the highest landfill elevation and then

increased to 600 — 800 ft intervals which correspond to lower elevations. These inclinometers

- 14 -



will be installed to a depth of approximately 80-90 ft and will be terminated in stiff, highly
plastic clays. By installing this system, the lateral movements of the landfill can be monitored.
In the event such movement is observed, the operator will have several options available to
control or prevent further movement. These options include cessation of waste placement in the
affected area or the relocation of existing waste. A copy of the inclinometer installation and
monitoring plan has been provided as an attachment.

Ground Water Monitoring Plan

Gentilly submitted a Groundwater Installation and Monitoring Plan, dated July 7, 2006,
to the Department for its review. This plan provides the location of the monitoring wells, well
details, sampling procedures and frequencies, analytical parameters, monitoring data evaluation,
and groundwater data reporting procedures for the subject facility. This plan (see attachment)
requires eleven (11) monitoring wells around the perimeter of the landfill in order to provide
-early warnings of potential relevant chemical changes in groundwatef quality at the facility.

The groundwater monitoring wells will have 10-foot long screens and will monitor the
first continuous water-bearing permeable strata.  Groundwater level measurements and
groundwater sampling will be recorded quarterly for the first year and semi-annually thereafter.
The sampling parameters will include volatiles, semi-volatiles, cations, and anions. For a
specific list of parameters please see Attachment 2 of the Groundwater Monitoring Plan.

The results of the detection analysis will be compared to the background trend analysis
for each sampled parameter. A report identifying any parameter(s) that exceed the upper
boundary level will be provided to the Department. If the data indicates that an impact to
groundwater has occurred, the facility will notify the Department as specified in the Solid Waste

Rules and Regulations. The Department has carefully reviewed and approved the plan and is of
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the opinion that it will add another level of security in protecting the environment relative to the

subject site.

Waste Segregation

Waste segregation is conducted at the site of generation, before the debris is hauled for
disposal, in order to prevent unauthorized waste from entering disposal facilities. Types of waste
being segregated include household hazardous waste, asbestos containing material, electronic
waste, small motorized equipment, and white goods. EPA contractors are trained to handle each
streamn in a manner protective of human health and the environment. Curbside waste is
examined for the unauthorized waste described above, segregated from the authorized waste
stream, accumulated and transported to an EPA managed collection facility. Once inside the
collection facilities, environmental technicians consolidate and manifest the household hazardous
waste streams for transportation to the appropriate permitted disposal facilities.

C. COST BENEFIT:

The social and economic benefits of having a disposal facility in New Orleans East
outweigh the environmental-impact costs. The majority of C&D debris generated in Orleans
Parish that requires disposal is located in the eastern portion of the Parish. In order to have the
most efficient and expeditious clean-up effort possible, at least one disposal facility is required in
this area. Gentilly Landfill meets the ideal location characteristics for this recovery effort and
offers an economically feasible option, in comparison to the alternative of hauling New Orleans
East debris to Jefferson Parish.

Transportation outside the metropolitan area will require expenditure of additional costs
(fuel, wear and tear on vehicles and roads, driver transit time) and imposition of an additional

burden on both traffic flow and the environment. Diversion of debris will give rise to increased
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volume at other authorized facilities, which has the potential to increase wait time for disposal.
The increased transportation costs incurred by haulers (fuel and time) may, in turh, affect the
profitability of waste hauling. This may result in a decrease in number of qualified transporters /
trucks, which would delay the clean-up effort. This scenario is supported and has previously
been experienced by contractors engaged in the debris mission.

In addition, FEMA currently pays 100% of the FEMA eligible debris mission costs in
Orleans Parish until December 31, 2006. Without Gentilly landfill, the clean-up recovery effort
would certainly not be completed before this Decerhber 2006 deadline. After the deadline it is
expected that the City would incur 10% of the costs associated with debris mission costs
(inclusive of costs associate with C&D debris removal, hauling and disposal). This would result
in an added economic hardship to the City, and perhaps the State of Louisiana.

An increase in transportation costs will likely result in the increase of illegal dumping.
Private haulers paid by the job with no disposal facility in the immediate area, may choose to
illegally dump the debris. This will result in an additional drain on the LDEQ’s and City’s
resources for increased surveillance, enforcement, and clean-up activities.

Without Gentilly landfill, debris would have to be diverted to other facilities, most likely
in Jefferson Parish. In the LDEQ’s experience, a C&D facility can safely dispose of up to fifty-
thousand (50,000) cubic yards a day. Once that threshold is exceeded, landfill operations are
subject to safety concerns. First, the increased potential for heavy truck traffic to Jefferson
Parish could lead to major traffic congestion on highways, bridges, and entry and exit points at
the receiving landfill, creating a nuisance and/or hazard for the general public. Second, the
working face of a landfill is small, and the increased number of trucks and waste exceeding the

50 thousand cubic yards per day could endanger the spotters’ safety and ability to spot and pull
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out unauthorized waste. A greater number of trucks in this space would increase the risk of on-
site collisions with other trucks and heavy equipment and could result in injuries to workers.

Additionally, delays in curbside pickup of solid waste currently being experienced, would
increase withQut Gentilly landfill, and would potentially increase curbside commingling of
uncollected household garbage mixed with C&D debris. This would result in an increased risk
to public health and safety as the commingled material stays in-place, awaiting final disposal.
The longer this material remains in an uncontrolled environment, especially during hurricane
season, the greater the potential risk to the public. Expeditious disposal of all waste streams
must be a priority.

Notably, in order to properly evaluate the impact of diverting debris to other landfills,
LDEQ scientists utilized EPA’s MOBILE6 emissions model to determine daily excess air
pollutant emissions from hauling C&D debris to an alternative landfill site location in Jefferson
Parish. The alternative site used was the Highway 90 C&D landfill in Jefferson Parish. The
geographic centroid for construction and demolition debris was calculated to be approximately
1.0 mile west of St. Bernard northwest parish line in Orleans Parish. This point is the center
most point of the total mass or volume of the hurricane generated construction and demolition
debris. Gentilly landfill is approximately 8 miles from this point while Highway 90 landfill is
approximately 23 miles. Thus, one round trip for hurricane generated construction and
demolition debris waste haulers would be 16 miles for disposal at Gentilly as opposed to 46
miles for disposal at Highway 90. It should also be noted that as a result of the increased
distance and travel time, waste haulers’ truck emissions of volatile organic compounds, nitrogen

oxides, carbon monoxide, particulate matter, sulfate and ammonia would increase.
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IV. OTHER MATTERS

A seventeen (17) acre area of Gentilly has not been closed in accordance with regulatory
requirements. Though not in operation, this area has been scheduled for final closure. The final
closure cover system will include (from top to bottom), compacted Class II subgrade, a
geosynthetic clay liner (GCL) and a minimum 12-inch thick vegetated granular protective layer.
At the same time, this component system will serve as an alternate liner for the disposal of
construction demolition debris associated with the facility. This cover system satisfies the final
cover requirements of LAC 33:VIL.721.D.3.a (i). In addition, this system satisfies the liner
requirements of Section 719.D.2.

As an additional safety precaution, the LDEQ has required that the facility provide an
adequate number of spotters at the working face of the landfill during hours of operation through

an Administrative Order issued April 3, 2006.

To address financial assurance concerns, a trust fund has been established for the benefit
of the Louisiana Department of Environmental Quality for the payment of the closure costs of
the Gentilly Landfill. The operator of the Gentilly landfill, pursuant to a contract with the City
of New Orleans, is responsible for the closure of the landfill. The operator has deposited funds
in this trust, which is based upon the amount of cubic yards of waste taken in by the landfill as of
May 31, 2006.

Surface Water Monitoring / Sampling Plan

Any potential discharge/impact of groundwater to surrounding surface water bodies will
be monitored by three surface water sampling ports (see attached map for sampling locations).
These ports will consist of eight foot long slotted PVC pipes, screened between three feet to

eight feet below the ground surface which will intercept the shallow perched water at the site.
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These ports will be sampled quarterly for three years for the indicator parameters in
accordance with the Effluent Limitations Guidelines, Pretreatment Standards, and New Source
Performance Standards for the Landfills Point Source Category. A list of indicator parameters is
provided in the attachment.

V. GENTILLY LANDFILL’S AUTHORIZATION TO OPERATE

In light of Hurricane Katrina and its aftermath, and based upon the above justification,
careful and deliberate review of all environmental law, relevant LDEQ emergency and
administrative guidance, and specific analytical reports, groundwater plans, and site evaluation
information, the LDEQ hereby authorizes operation of Gentilly landfill in accordance with the
Administrative Orders dated April 3, and August 28, 2006.

VI. APPEALS OR REQUEST FOR REVIEW

In accordance with the provisions of La. R.S. 2033, any appeal or request for review of
the authorization for the utilization of the Gentilly Landfill “Type III” in Orleans Parish,
Louisiana for the disposal of hurricane generated Construction and Demolition debris is required

to be brought in an action for injunctive relief filed in the Nineteenth Judicial District Court for

the Parish of Baton Rouge.

<O & Y/Zy/oe

Chuck Carr Brown, Ph.D. Date
Assistant Secretary
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Lransmitted are threc copies (one bound and two unbound) of our engineering report covering a
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REPORT OF
GEOTECHNICAL INVESTIGATION
GENTILLY LANDFILL
SLOPE STABILITY ANALYSES
NEW ORLEANS (ORLEANS PARISH), LOUISIANA

EXECUTIVE SUMMARY

STE has completed an exploration and evaluation of the subsurface conditions for
proposed C & D waste (Type ITT Facility) stacking at the Gentilly Landfill located off
Almonaster Avenue in New Orleans, Louisiana. Work for this project was authorized by
the Louisiana Department of Environmental Quality (LA DEQ).

The Gentilly Landfill was a closed Type II landfill, roughly 5300 feet long (E-W) and
1200 feet wide (N-S), lying parallel to and about 180 feet north of the toe of the
MRGO/GIWW north levee. It was originally filled and capped at about El 5 (feet MSL).
After Hurricane Katrina, the landfill was reopened for Type 11 wastes. These now cover
aboul the western third of the landfill arca to near El 20. The anticipated final height of
the landfill is to El 140. Temporarily, the height is being limited to El 60. The exterior
side slope is 1{(V):4(H).

Permitting, including slope stability analyses, was performed by Metroplex Industries,
[nc. (now Metroplex Core) of Houston, Texas. Their geotcchnical report, Attachment 8§ to
the Permit Application (revised July 2004) was furnished to STE. Stability analyses for
the south (MRGO/ICWW) face are included as Figure No. 8 of the Metroplex
geotechnical report. It indicates a minimum safety factor of 1.9 against failure of the
wasle mass at El 140, with a safety factor of 3.1 against a failure involving the
MRGO/ICWW levee.

These analyses assumed that filling was slow enough that all excess pore water pressures
would dissipate, so that Metroplex used solely a drained (frictional only) strength
condition for the underlying soils. The filling rate for the landfill was furnished to STE by
Metroplex as averaging some 30,000 to 40,000 cu.yd./day until recently. Since then, we
understand the rate is about 10,000 cu. yd./day (approximately 6,000 tons per day).

Subsequently, the Metroplex analyses were questioned by the New Orleans District of the
U. S. Army Corps of Engineers (USACE). According to information furnished 1o STE,
the USACE requires that the slope stability analyses use only the soils’ initial
(preconstruction) undrained shear strengths. Since this assumption will lead to
unrealistically low shear strengths (especially under the landfill and levee), it will also
lead to unrealistically low safety factors for the landfill waste stacks.
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The objective of this study is to determine the stability of the south face of the final
landfill configuration, especially with respect to effects on the MRGO/ICWW levee.

Data was available {rom the Metroplex borings of 2002, and also from the original
investigations by Fustis Engineering Company in 1980-1982. [n general, the natural soils
consist of a soft to medium clay crust to about El -5, followed by extremely soft and very
soft clays and peats to around El -25. The soils increase in strength there to soft clays,
which extend to necar El -65 to El -75. Here, stiff Pleistocene clays begin. There are layers
of loose silts in the upper soils, and some loose to firm sands at greater depths.

One (1) cone pentrometer sounding (CPT) and three (3) undisturbed soil borings were
performed by STE for this investigation. The borings and CPT sounding were completed
to depths ranging from 70 to 80 feet below the existing ground surface.

In addition to the information obtained from our soil borings and CPT sounding,
information obtained from the previous investigations performed at the site was used for
our analyses. The most recent data consists of our soil borings and CPT sounding and 2
CPT soundings taken by others through the U.S. EPA. In general, survey information
indicates ground surface at our boring locations is at approximate El 0.

Engineering analyses consisting of slope stability analyses were performed. The findings
of our investigation, together with our evaluations and conclusions, are presented in this
report. Various tigures consisting of a boring location plan, subsoil cross sections, shear
strength computations, and the results of our slope stability analyses follow the report.

Appendix A contains the completed logs of the STE undisturbed soil borings. The results
ol consolidation tests and consolidated, undrained, triaxial compression tests follow the
soil boring logs in Appendix A. In addition, the results of the direct simple shear tests and
consolidation tests performed by others for the U.S. EPA are contained within Appendix
A. The results of the CPT soundings performed by STE and the soundings provided by
the U.S. EPA are provided in Appendix B. Appendix C contains various calculations as
they pertain to projected strength gain of the subsoils.

2.0 SCOPE

One (1} CPT sounding and three (3) undisturbed soil borings were performed by STE fo
determine soil stratigraphy and develop engineering properties of the subsurface soil
condittons. Selected samples were tested in STE’s LA DEQ approved soils laboratory in
Baton Rouge to develop the engincering and physical properties of the subsurface soils.
This information was used to provide engineering analyses to determine safe slope
configurations for various waste heights and loading rates.

S0
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FIELD PROCEDURES

As discussed, three (3) undisturbed soil borings and one (1) CPT sounding werc
performed by STI to depths ranging from 70 to 80 feet below ground surface. The
undisturbed soil borings and CPT sounding were performed using truck and ATV-
mounted, rotary type, drilling cquipment.

The locations of the soil borings and CPT soundings at the site are provided on Figure 1
of this report. Detailed descriptions of the methods utilized in the ficld for the soil borings
and CPT soundings are provided in Appendices A & B, respectively.

LABORATORY TESTING

Soil mechanics laboratory testing was performed on selected samples from the
undisturbed soil borings. Certain samples from the various strata were tested in the
laboratory to determine their pertinent physical and engineering characteristics. The
samples and types of tests performed were selected by a geotechnical engineer to develop
information necessary for appropriate analyses.

The testing program was conducted in general accordance with ASTM and LA DIQ
methods and was conducted at STE’s LA DEQ approved soils laboratory in Baton Rouge,
LA. The results of the laboratory testing program are summarized and included in
Appendix A.

SUBSURFACE SOIL CONDITIONS

Cross section subsoil profiles were created from the findings of the soil borings and CPT
soundings. Figures 2 through 5 provide various subsoil cross sections.

PROJECT CONSIDERATIONS

This section provides information regarding the project that is pertinent to the
geotechnical investigation. This information includes a description of the project as
provided to this office and a statement of the limitations inherent to an investigation of
this nature.

6.1 Project Description

The Gentilly Land{ill was a closed Type 1l landfill, roughly 5300 fect Jong (E-W) and
1200 feet wide (N-S), lying parallel to and about 180 feet north of the toe of the
MRGO/GIWW north levee. After Hurricane Katrina, the landfill was reopened for Type
1IT wastes. These now cover about the western third of the landfill arca to near El 20. The
anticipated final height of the landfill is to El 140. Temporarily, the height is being
limited to El 60. The waste will be placed on 4 (horizontal) to 1 (vertical) slopes.

-~
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The objective of this study is to determine the stability of the south face of the final
landfill configuration, especially with respect to effects on the MRGO/ICW W levee. Both
present loading rates (estimated to be approximately 6,000 tons per day) and maximum
allowable loading rates (as dictated by slope stability analyses of the waste stack) were
evaluated.

6.2 Limitations

The analyses and recommendations presented in this report arc based on the preceding
project information and the results of the subsurface investigation. While it is not likely
that conditions will differ greatly from those observed in the soil borings and CPT
soundings, it is always possible that variations can occur between or away from the
borchole or CPT locations.

If it becomes apparent during construction that subsurface conditions differing
significantly from those discussed in this report are encountered, this office should be
notified at once so that their effects can be determined and any remedial measures
necessary be prescribed. Also, should the nature of the project change, these
recommendations may have to be re-evaluated.

This report has been prepared for the exclusive use of LA DEQ for the purpose of
providing geotechnical cnginecring design recommendations. The recommendations
provided in this report are site specilic and are not intended for use at any other site or for
any other facility.

7.0 ENGINEERING ANALYSES
7.1 Slope Stability

Slope stability analyses were performed 1o investigate the stability of waste slopes. Our
slope stability analyses were performed using the computer program Slope/W, Version
5.20, by Geo-Slope International, Ltd.

For our stability analyses, the soil strength and density properties defined from our
investigation were utilized. Strength gain due to levee and waste placement and soil
consolidation was considered. Strength gain of the underlying soils occurs over time as
fill is placed and the soils consolidate. A summary of our assumptions for the primary
items of concern is presented below.
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Wasie:

A significaut amount of research has been conducted on the subject of slope
stability modeling techniques for waste fills. An undrained shear strength of 100
pst and internal friction angle of 23 degrees are considered appropriate strength
properties for C & ) waste and were used in our analyses. An assumed unit
weight ol 63 pef for the waste stack was also used in our analyses.

Strength Gain:

Due to the placement of fill and waste over time, the underlying subsoils have
consolidated and gained strength. Extensive research has been performed in the
study of strength gain effects. Our analyses closely matched and follow previous
studies. The results of the consolidation tests, consolidated undrained triaxial
tests, and the dircet shear tests were used in conjunction with shear strength and
overburden ratios. Various calculations made by STI as they relate to strength
gain are included as Appendix C of this report.

In general, Su/P ratios of 0.16 to 0.37 were calculated at the various boring and
CPT locations. Closer analysis of the CPT data and dircet simple shear tests as
well as the laboratory shear strength data indicate a Su/P ratio of 0.28 is applicable
for this site and project. Therefore, a Su/P ratio of 0.28 was used for our analysis.

The strength data and analysis of shear strength versus ctfective overburden for
Borings L-1, L-2, 1.-3, and CB-3 are provided on Figures 6 through 9. In addition,
a summary of the direct simple shear test data, as provided by the U.S. IPA, is
provided on Figure 10,

Waste Stacking.

The first option analyzed utilized a current loading rate on the order of 6,000
tons/day. Given this rate, wc estimate wastc is currently at a height of
approximately B! 26 (2006). Projected fill heights of El 62 in 2009 and EI 140 in
2012 were also analyzed. The waste will be placed on approximate 4 (Iorizontal)
to 1 (Vertical) slopes.

The second option requested to be analyzed tocused on the maximum amount of
waste that could be placed while maintaining a safe slope for the waste stack. In
general, our analyses for this case indicate a waste stack to ] 60 after the first
year (2007), waste to El 85 afler year 2 (2008), and waste to El 140 after year 3
(2009). We estimate these heights correspond to an approximate loading rate of
12,000 tons per day. This calculated loading rate {as based on fill heights) should
be veritied by LA DEQ.

1
LA
1
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7.2 Results of Analyses

Preliminary evaluations indicated the soil conditions and layering encountered at Boring
L-2 appeared to govern the analyses. Therefore, analyses using the current waste loading
rale (6,000 tons per day) and Boring [.-2 properties were made.

The results of these analyses are provided on Figures 11 through 5. Projected waste
stack configurations in the years 2006 (current), 2009 (three year), and 2012 (6 year) were
analyzed. In addition to presenting the critical failure arc (lowest computed factor of
safety), failure arcs for the waste stack into the levee are also shown. As shown on
Figures 11 through 13, the projected waste stack and levee appear stable with respect to
slope failure.

Figures 16 through 21 provide the results of our analyses for a potential maximum
loading rate, In general, our analyses increascd the waste stack height to the maximum
point where the minimum factor of safety against failure was approximately 1.2. The
same rates of consolidation and overburden pressures used for a waste loading rate of
6,000 tons per day werc used for these analyses as well. Therefore, the analyses presented
on Figures 16 through 21 should be considered conservative.,

CONSULTATION
Often during final design and/or construction, questions can arise which are not

specifically covered in the report. They can normally be handled by a brief phone call or
conference with the designers.

-6 -
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APPENDIX B
CPT-FIELD PROCEDURES

The following paragraphs describe the ficld and laboratory procedures used for this investigation for
the cone penetrometer soundings (CPT). CPT logs are included with this appendix. The logs
included with this appendix are from both STE’s activities and the soundings made for the U.S. EPA
by others.

B.1  FIELD EXPLORATION

One (1) CPT sounding was made by STE to a depth ol 70 feet below ground surface in order to
supplement the undisturbed soil borings. Due to its ability to continuously measure in-situ shear
strength of the underlying subsoils, the CPT soundings provide invaluable data with regards to
analyzing soft cohesive soils.

STE’s soundings were made on 10 May 2006. The soundings made for the U.S. EPA were
performed on 17 May 2006. The approximate locations of the soundings are shown on the Boring
Plan, Figure 1.

For the CPT equipment, the sensing tip is pushed continuously into the soil by a hydraulic ram. Data
is transmitted from the CPT sensor to the operator as it occurs for real time evaluation. The force is
transmitted from the rig through small diameter rods. As illustrated in the sketch below, the tip has
three sensing units. It measures simultaneously the resistance at the end of the tip (end-bearing), the
resistance along the vertical sides of the slecve above the tip (skin-friction), and the groundwater
pressure just above the sleeve.

o
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The absolute values of the tip and sleeve resistance can be related to the soil shear strength. This
ratio (slceve/tip) depends on the ratio of soil cohesion (¢) to its {riction [Tan()]. A high sleeve/tip
ratio indicates a clayey soil, while a low ratio indicates a sandy soil. The soil stratigraphy shown on
the CPT plots is identified using Campanella and Robertson’s Simplitied Soil Behavior Chart.
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APPENDIX A

FIELD (UNDISTURBED SOIL BORINGS) AND LABORATORY TESTING PROCEDURES

[he following paragraphs describe the field and laboratory procedures used for this investigation for
the undisturbed soil borings. Completed soil boring logs are included with this appendix. The boring
logs provide the field and laboratory data collected.

A.1  FIELD EXPLORATION

Three (3) undisturbed soil borings were made by STE for this project to investigate subsurface
conditions. The borings were completed at the 80 foot depth below ground surface. The borings were
drilled on 2 and 9 May 2006. The approximate locations of the borings are shown on the Boring
Plan, Figure 1.

A.1.1 Drilling Methods

The borings were drilled with truck and ATV-mounted. rotary-type drilling equipment. The soil
borings were advanced using a nominal four-inch diameter short flight auger. This technique allowed
the proper borehole advancement to secure the appropriate samples (see "Sampling Procedures™) and
allowed the obscrvation of the presence of free water in the boreholes. Upon completion of the
borings, the boreholes were grouted full depth in accordance with Louisiana regulations.

A.1.2 Sampling Procedures

Soil samples were obtained continuously within the upper 60 feet of the ground surface. Continuous
sampling was performed to provide detailed soil information. Below the 60 foot depth, the samples
were obtained at three to five feet on center.

In these cohesive and semi-cohesive soils, relatively undisturbed samples were secured using a three-
inch diameter, thin-wall steel tube sampler, In this sampling procedure, the borehole is advanced to
the desired level, and the tube is lowered to the bottom of the boring. It is then pushed about two feet
into the undisturbed soil in one continuous stroke. The sample and tube are retrieved from the
borehole and detached from the drill string.

The sample is extruded by a hydraulic piston onto a rigid sample catcher to minimize disturbance.
The sample is then visually classified. The classification includes description of soil color., strength
estimates, identification of structural conditions (layering, seams, etc.} and variations {organics,
oxide inclusions, etc.). A pocket penetrometer strength test is perlormed. Any disturbed portions arc
discarded, and the sample is sealed to minimize disturbance and moisture loss during transportation
to STE’s LA DEQ approved soils laboratory.

“A-] -
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In the less cohesive materials, standard penetration tests were performed. Thesce tests provide a
measure of the in situ characteristics of the soil and secure a disturbed sample. In this test, a 2 inch
OD, 1.37 ID, heavy-walled "split spoon” sampler is driven into the undisturbed soil at the bottom
of the borchole with a drop hammer weighing 140 pounds and having a stroke of 30 inches. It is first
scated 6 inches, then driven an additional two, six-inch increments. The “Penetration Resistance”
is the number of such blows required to drive the spoon the last 12 inches. It is recorded on the
boring log in the following manner:

24 b/l
(7-9-15)

where the figures in parenthesis indicate the number of blows required for ecach 6 inch increment.
A.2 LABORATORY PROCEDURES

Certain samples from the various strata were tested in the laboratory to determine their pertinent
physical characteristics. The samples and types of tests performed were selected by a geotechnical
engineer to develop information necessary for appropriatc analyses. The testing program was
conducted in general accordance with ASTM and LA DEQ methods and is described below.

A.2.1 Strength Tests

The strength characteristics of the various soil strata are important for geotechnical engineering
analyses. Twenty-nine (29) unconsolidated, undrained, triaxial compression (UU) tests (ASTM D
2850), and four (4) consolidated, undrained. triaxial compression (CU) tests (ASTM D 4767) were
performed to develop this data. The testing procedures also include determination of the moisture
content and wet and dry density of the sample.

The results of the UTJ compression tests are tabulated in the laboratory data portion of the soil boring
logs under the column heading "Compressive Strength". The results of the CU tests are provided on
separate plots following the boring logs in this Appendix. The moisture content and dry density data
are tabulated in the subsequent two columns within the laboratory data portion of the logs. A
summary of the CU test results is provided on Table A-2 of this Appendix.



A.2.2 Classification Tests

In order to classify the soils more definitely than can be donc by [ield methods, twenty-three (23)
Atterberg Limit determinations (ASTM D 4318) were made. The Atterberg Limits data consist of
Liquid Limit (LL), Plastic Limit (PL), and Plasticity Index (PI). The relationship among these
vartables is as follows:

PI=LL-PL

The Atterberg Limits data is provided within the laboratory portion of the logs under the headings
"Ligquid Limit" and "Plasticity Index".

A.2.3 Consolidation Tests

Five (5) consolidation tests (ASTM D 2435) were performed to analyze the compressibility
characteristics of the subsoils. The consolidation test results arc shown on separate plots following
the boring logs. A summary of the consolidation test results is provided on Table A-1 of this
Appendix.
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USED ON SOIL BORING LOG

STE

m Soil Testing Engineers, Inc.

FIELD DATA LABORATORY DATA
. ) | Atterberg Limits -
B [Depthly Field (Caompressive | Water Dry Linit o
SEg M Test Strength  |Content| Weight Other | =
Shg|tfeet | Resuns | s [ (%) [loch | W | PP 3 DESCRIPTION
o Description _
Classifications are based on visual observations
by field & lsb representatives as waell as results
L5 . of laboratery data (when avaitable).
Laboratory Data
Compressive Strength _
10 Ground Water Levels Value basad on peak compressive strength.
- | 7 Determined by unconfined compression test
A Long-Term Omuz.._ unless otherwise noted.
Depth to water after boring is completed '
Time noted]. Dry Unit Weight |
oz . Short-Term Omnﬂj_ As determined by method similar to
L 15 Depth to water after initial water sncountered ASTM D-2937.
prior to proceeding with boring {tirme noted). -
i i Water Content _
oz nitially Encauntere As determined by pertinent portions of ASTM
Depth where free water was initially encounterad D-2216.
during augering. ..
e Atterberg EB_G_
L 20 - : - LL: Liguid Limit
Samplfing/Field Data PL: Plastic Limit
T 3.5 (P} | Undisturbed | PI: Plasticity Index
- {= Liguid Limit - Plastic Limit)
3" dia. Tube sample ,
Other _
Pockeat Panetromater (P) _ Results of other tests such as consclidation,
N i : . iity. grain si : ith
25 Penetration resistance {tons/sq. ft.), ﬁan«”w:mnmw_nmwam%_: size of notes associated wit
Torvane (T) L
Shearing resistance (tons/{sq. 1.} & Soil Type _
13 b/f Split Spoon HI B Graphical represantation of soil type.
I P In accordance with USCS Symkols.
- 30 1 13-7-8) Std. penetration tast
S -w.mm tm:m.:.mzoi
MNo. of blows per foot (blows per each six
inch increments).
L 35 (W Auger _
I b Disturbed {auger) collected in accordance with
ASTM D-1452.
No Recovery ;
o Sampling attempted but na samgple retrieved.
40

Ground Water Level Data

Boring Advancement Method

Notes

Form LOGTERMS

Boring Abandonment Method

Strata Boundaries May Not Be Exa




LOGO1R 081046.GPJ LOGDY GDT 06/21/06

Stability Analysis
Gentilly Landfill
New Orleans, LA

LOG OF SOIL BORING L-1

4

LELAP Certificate No. 02052

LA Dept of Environmental Quality
Baton Rouge, LA

A

Sheet1 of 2

File: 06-1046
Date: 05/02/06
L d by: K. Mood
STE oggeddy v
L Driller: D. Robinson
Svil Testing Engineers, Inc.
Rig: CME 75

FIELD DATA

LABORATORY DATA

Location:

Lat. 30" 00' 06.8"
Long. 89° 58' 48.9"

o
- a
Atterberg Limits > i
G..ow_zn Field oomﬂq_uﬂmmm?m Water |Dry Unit] Other m Surface Elevation: +0.5 (ft., NGVD)
w th |Content] Weight .
Lovel ST ot orely Al TR TR w Description
2.5 (P) 0 Medium tan and gray CLAY (CH)
4 12(p /7 Medium dark gray and brown CLAY (CH)
2(P) \ w/lorganic matter and shell fragments
i’ -
0.7 (P) 0.33t1 48 67 | 65|25/ 40 \N Soft gray CLAY (CH) wlorganic matter
0.2 (P “\ Very soft dark gray CLAY (CH) w/organic matter
-2 (P) \ and wood fragments
0.2 (P) 0.12t2 63 67 81 |22,59 \
\vi 7
1.5(P \ Medium gray CLAY (CH) witrace of organic
5(P) \ matter
1.0(P) 0.38t3 39 79 143 (22| 21 “
'/ —
w PEAT (PT
0.4(P) | 0.27t4 | 265 | 18 (377|231[146( CS |, | Soriienmmnia rown PEAT(PT) wiarge
st fe
0.5 (P) o
Tube Ho
0.2(P) \H|H~ )
Very soft gray CLAY (CH) witrace mw.mmmm:_o
0.4 (P) \ matter
\ - wisand seams and layers at 20 to 24 ft,
0.5 (P) 0.18t5 60 62 |77 i 25 | 52 \
0.5(P) “
0.4 (P) 0.17t6 67 55 183 )| 25|58 \
0.5 (P) “ - wisand seams at 28 to 30 ft.
0.5 (P) \
Tube \
0.5(P) 0.23t7 69 58 | 83,35|48| CS &
s
0.7 (P) W/) Soit gray CLAY (CH)
0.5 (P}
1.0 (P) - wisand seams at 38 to 42 ft.
40 Cootinued Next Page
Ground Water Leve! Data Boring Advancement Method Notes

5/ Freewater first encountered

M\N Water level after 45 mins.

Oto10ft.
10to 80 ft.

4" Nom. Dia. Short Flight Auger:
4" Dia. Rotary Wash:

Boring Abandonment Method

Tremie grouted bottom-to-top with
4% cement/bentonite grout

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure (psl)

t1=2,2 t2=28
t3=435 t4=22
t6=6.7 t6=7.1
t7=91

CS: See Consolidation Curve

Strata Boundaries May Not Be Exact




LOGD1R 061046.GP) LOGO1.GDT 08/21/08

Stability Analysis
Genrttilly Landfill
New Orleans, LA

Baton Rouge, LA

LA Dept of Environmental Quality

LOG OF SOIL BORING L-1

File: 06-1046
Date: 05/02/06
Logged by: K. Moody

E

STE

ST

T T,
IV,

Scif Testing Engineers, Ing.
Sheer otz

Rig: CME 75

LELAP Certificate No. 02052

FIELD DATA LABORATORY DATA Location: 1at. 30 o* 5o 48.0"
Atterberg Limits m, . .
n._u.__«c::n Field Oomﬂvwmmﬁﬂﬁ Water |Dry Unit Other W. Surface Elevation: +0.5 {ft., NGVD)
1 Content| Weight -
Lovel Rocst tsh | ) | tpen | LL | PL| Pl @ Description
7,
Soft gray CLAY (CH)
0.7.(P) \\ --wisand seams at 40 to 42 fi.
-- joi 6 ft.
1.0(P) | 048t8 | 69 | 56 |101|38 |63 \ Jointed at 42 to 4
0.5 (P) “
0.7 (P) “ - wishell fragments at 46 to 48 ft.
0.5 (P) “
0.4 (P) “
m
Medium greenish-gray CLAY (CH}
2.0(P) 0.77t9 32 S 55 | 25,30 \ --wlcalcareous nodules at 54 to 56 fi.
\ --slickensided at 54 to 58 f1,
2.0 (P) \
7
2.5 (P) N Stiff greenish-gray CLAY (CH), slickensided
— 25(P) 1.58t10 | 49 74 \
- 65— .- \
| 2.0 (P) \ -- wisand seams at 68 to 70 ft.
— 70 \
7
T Firm gray SILTY SAND (SM) wiclay streaks
1.7 (P}
A Very dense gray SILTY SAND (SM)
I 54 bif
g0l 21-26-28 26 GS
Barinog comnpleted at B0 ft
Ground Water Level Data Baring Advancement Method Noles = )

5/ Free water first encountered

MN Water |eve! after 15 mins.

4" Nom. Dia. Short Flight Auger:
0 te 10 ft.

4" Dia. Rotary Wash:

10 to 80 ft.

Boring Abandonment Method

Tremie grouted bottom-to-top with
4% cement/bentonite grout

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure (psi)
t8=11.0 t9=23.0
t10=22.0
GS: Particle Size Analysis
Gravel = 0%, Sand=52%

Strata Boundaries May Not Be Exact




LOGO1R 081048 .GPJ LOGO1.GDT 08/24/08

wﬁmcm_m@ Analysis LOG OF SOIL BORING L-2 File 06-1046
Gentilly Landfill Date: 05/08/06
New Orleans, LA ate
* Logged by: M. Machen
N m |_| m Drifler: ironhorse
% Soil Testing Engineers, Inc. A
LA Dept of Environmental Quality Sheet 1 of 2 Rig: Buggy
Baton Rouge, LA LELAP Certificate No. 02052
FIELD DATA LABORATORY DATA o Location: wwwmmn_m%ﬂ%mm.w:m:
Atterberg Limits _W | tion: -0.2 (ft.. NGVD
Ground| Depth Field Compressive| Water [Dry Unit Other | = Surface Elevation: 0.2 (ft., )
Water | (feet) Test Strength  [Content| Weight cn.w . .
Level Results (tsf) ©) | (peh [ LL | PL| PI Description
1.0 (P) Medium tan and gray SILTY CLAY {CL} wiroots
1.0¢(P \\ Medium gray CLAY {CH) wiwood fragments
0P k - wi3-inch sand layer at 2.5 ft.
1 X
MN 0.2 (P) 0.30t1 36 78 |85 | 20 | 35 © wwmﬂwnwnﬂ”_wﬂwwﬂo_.b< {CH) wisand pockets and
Tube — WOOD w/Very soft gray CLAY (CH)
m \,M|Nf Very soft black and dark _u_.,os..: PEAT (PT)
No (P} 458 | 11 |487/288(199| cu | | N
AR
NI
Tube ‘E:
0.2(F) | 0.11t2 | 259 | 21 |202] 88 [114 ] o e ey e dark brown ORGANIC
B
0.2 (P} LA
Loose gray SANDY SILT (ML) w/clay layers
5 bff GS
2-3-3
No {P)
\ Very soft gray CLAY (CH) -
0.2 (P) \ - wisilt layers at 22 to 24 ft.
Tube 0.1413 | 49 64 |64 |28 (36| CS \
02 \
02 “
0.2 (P) “
0.2 (P) 0.09t4 76 55 |60 | 20 | 31 \ -- wisilt laminations at 32 to 34 ft.
0.2 (P) \ - wisilt seams at 34 to 36 ft.
7, L
0.3 (P) \ Soft gray CLAY {CH) w/sand laminations
0.3 (P) 0.25t5 59 62 181125} 56 CS
40 Continued Next Page
Ground Water Level Data Boring Advancement Method Notes

N/ Free waterfirst encountered

MN Water level after 15 mins.

0to10ft.

10 to 80 ft.

4" Nom. Dia. Short Flight Auger:
4" Dia. Rotary Wash:

Boring Abandonment Method

Tremie grouted bottom-to-top with
4% cement/bentonite grout

Gravel

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure {psi)

t1=3.7
t3=8.0
t5=12.1

CU: Consolidated, Undrained Triaxial Compression Test -

See Table A-2

G35: Particle Size Analysis

= 0%, Sand = 27% Silt = 44%, Clay = 29%

C8: See Consolidation Curve

t2=3.5
t4=10.0

Strata Boundaries May Not Be Exact




LOGO1R _061048.GPJ LOGGC1.GDT 06/21/06

Stability Analysis
Gentilly Landfill
New Orleans, LA

Baton mo:mm, LA

LA Dept of Environmental Quality

LOG OF SOIL BORING L-2

ST

E

File: 06-1046
Date: 05/09/06
Logged by: M. Machen

Ciriier: ironnorse

Soll Testing Englnesrs, Inc,

sneetZors

Rig: Buggy

LELAP Certificate No. 02052

FIELD DATA LABORATORY DATA , | Foeeten www%cm%om o o
Atterberg Limits —W | _— . NGV
Ground Compressive| Water [Dry Unit Other | = Surface Elevation: 0.2 (ft., D)
Water Strength  |Content| Weight Q L
Level {tsf) ) | (peh | LL | PL| PI » Description
/A Very soft gray CLAY (CH)
\ -- wisand seams at 40 to 42 ft.
01416 | 64 60 “ - wisand layers at 44 to 48 ft.
& - wi4-inch sand layer at 48 fi. n
\ Very soft greenish-gray CLAY (CH) wisand
\ seams and shell fragments
0.18t7 | 67 | 56 \
\\
7 _ Firm greenish-gray SILT (ML)
/ /7 Medium greenish-gray CLAY (CH)
v, . e
0.2718 79 55 | 83| 25|58 \k Soft dark gray CLAY (CH} wisilt laminations
w Stiff light gray and greenish-gray CLAY (CH)
1230 | 35 | 84 “ - slickensided at 63 to 65 ft.
Firm greenish-gray CLAYEY SILT (ML} w/clay
seams
Medium greenish-gray SILTY CLAY {CL} wi/sand
laminations and sheH fragments
C.85t10 [ 31 86
Firm greenish-gray SILTY SAND (SM) -
Boring completed at 80 ft
Ground Water Level Dala Boring Advancement Method Notes il T

N/ Freewater first encountered

M:N Water level after 15 mins.

4" Nom. Dia. Short Flight Auger:
Oto 101t

4" Dia. Rotary Wash:

10 to 80 ft.

Boring Abandonment Method

Tremie grouted bottom-to-top with
4% cement/bentonite grout

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure {psi)
t6=13.3 t7=13.3

t8=14.7

t9=24.5

t10=28.3

Strata Boundaries May Not Be Exact




LOGO1R 061046.GFJ LOGO1.GOT D8/24/06

Stability Analysis
Gentilly Landfill
New Orleans, LA

Baton Rouge, LA

LA Dept of Environmental Quality

LOG OF SOIL BORING L-3 File: 06-1046

Date: 05/09/06
Logged by: K. Moody
STE ~o99eahy: T T
b - Driiler: D). Robinson
Soil Testing Engineears, Inc. .
sSheet 10Tz Rig: CME 75

LELAP Certificate No. 02052

Location: Lat, 30°00"11.2"

FIELD DATA LABORATORY DATA o Lang. 89° 58' 01.3"
Atterberg Limits & s
OEﬂO...JQ Depth Field Compressive] Water |Bry Unit Other m Surface Elevation: +0.6 (ft., NGVD)
1t feet Strength |Content| Weight __—
_.M,,\M.ﬂ (feet) mmamw_ﬁa Mﬂ% oﬂ_“\_.w: Amwa LL | PL| PI w Description
4.5 (P Very stiff tan and brown SILTY CLAY (CL)
5{P) w/organic matter
‘ Medium tan and gray CLAY {(CH) w/organic
2.0(P) | 0.74t1 | 32 | 85 \ o
1.0 (P) & - wiwood fragments at 4 to 6 ft.
/i
/) Softdark gray CLAY (CH) wiorganic matter and
M\N 0.7 (P) 0.2612 69 50 {10331 [ 72 \ silt seams
--wishell fragments at & to 10 ft.
0.5 (P) \ w
A 7, ]
I Very soft dark brown ORGANIC CLAY (OH)
0.4 (P) 0.22t3 97 43 (129( 33 | 96 O] wiwood fragments
0.5(P) 2% Very soft black and dark brown PEAT (PT)
Tube K
0.3 (P) _!\\,k
0.7 (P) 176 28 1175 51 [124] cu ﬁ, Soft dark brown and gray ORGANIC CLAY (OH}
) ')
A
vy
Soft gray CLAY (CH)
0.5(P) w -- wiorganic matter at 18 to 20 ft.
0.7 (P} \
Tube \
0.5(P) 03114 | a4 | 78 “ - wisand seams at 22 to 24 ft.
/i
0.7 (P) 4 Loose gray CLAYEY SAND (SC)
0.5 (P) i
1.0 (P) 0.99t5 | 33 g7 |28 26| 2 4 -- wishell fragments at 28 to 30 ft.
1.5 (P} g
1.7 (P) Soft gray SILTY CLAY (CL) wisilt laminations
0.5(P)
1.0 (P) 0.43t6 30 90
1.0 (P)
40 Continued Next Page

Ground Water Level Data

Boring Advancement Method

Notes

MN Water level after 15 mins.

4" Nom. Dia. Short Flight Auger:
Dto 10 ft.

nm Free water first encountered | 4" Dia, Rotary Wash:

10 to 80 f.

t: Unconsolidated, Undrained Triaxial Compression Test
Lateral Pressure {psi)
t1=24 t2=41
t3=4.7 t4=11.0
th=13.6 t6=17.0
CU: Consolidated, Undrained Triaxial Compression Test -

Boring Abandonment Methed

See Table A-2

4% cement/bentonite grout

Tremie grouted bottom-to-top with

Strata Boundaries May Not Be Exact




0GR 061045.5P) LOGD1.GOT 06/21/05

m»mc_._m_a\ b:m_xmmm LOG OF SOIL BORING L-3 File: 06-1046
Sontily Landfil Date: 05/09/06
% Logged by: K. Moody
-
m _M .m |_| —_— Oriiier: iJ. Robinson
Soil Testing Engineers, Inc. A
LA Dept of Environmental Quality sneerzore Rig: CME 75
Baton Rouge, LA LELAP Certificate No. 02052
FIELD DATA LABORATORY DATA Location: Lat. 30 mo_ \_.‘m.m.. .
o Long. 89° 58'01.3
Atterberg Limits W L . NGVD
{Ground| Depth Field Compressive| Water (Dry Unit] Other m Surface Elevation: +0.6 (t,, )
Water | (feet Test Strength  |Content| Weight Lo
Lover | 1o mem_w (tshy % | tpeh | L | PL| P w Description
0.7 (P) 7/ Soft gray SILTY CLAY (CL) w/silt laminations
1.0 (P) 0.49t7 36 82 Soft gray CLAY (CH) wisand layers
1.0 (P) 51 67 |79 124155 CU
0.7 (P)
Tube
0.9 (P)
1.2 (P) asi Loose grayish-blue SAND (SP} wishell ?mu:ﬂm:nm
GS2
0.9 (P 23 | 100
(P) cu
No (P}
WOH Very soft grayish-biue CLAY (CH), very shelly
& Very loose grayish-blue CLAYEY SAND (SC)
1.0 (P} 0.17t8 26 90 wishells
Medium to stiff greenish-gray CLAY (CH), 1
slickensided
= 1.5 (P)
| mm -
2.5(P) 0.7419 52 71 |96 | 27 | 69
=70
|| 2.7 (P) -- grayish-brown, wisilt laminations at 73 to 75 ft.
=75
] Stiff gray SILTY CLAY (CL)
2.5(P) 1.59110 ( 34 91 49|25 ] 24
80 Boring completed at 80 ft
Ground Water tevel Data Boring Advancement Method Notes - '
4" Nom. Dia. Short Flight Auger: t: Unconsolidated, Undrained Triaxial Compression Test
0to 10 ft. Lateral Pressure ={psi)
m Free water first encountered 4" Dia. Rotary Wash: t7=18.4 tB8=23.8
10to 80 ft. t9=248 t10=35.2
' water level after 15 mins. CU: Consolidated, Undrained Triaxial Compression Test -
- See Table A-2
Boring Abandanment Method GS: Particle Size Analysis
; ; GS1: Sand =92%
Tremie grouted bottom-to-top with : - .
4% cement/bentonite grout G52 O_.mcm_ = 14%, Sand = 78%
WOH: Weight of Hammer, .
Strata Boundaries May Not Be Exact




SUMMARY OF CONSOLIDATION TESTS

GENTILLY LANDFILL
NEW ORLEANS, LA

TABLE A-1

BORING | DEPTH LL Pf W, DD, C'c C, (ftzlday) for Pressure Range (ksf) Remarks
(ft) (%) (%) (%) (pcf) }(dec/cy) A2 .25 .50 1.00 2.00 4.00 8.00
.25 .50 1.00 2.00 4.00 8.00 16.00
L-1 15 377 146 265 18 0.36 0.066 0.080 0.034 0.023 0.012 0.007 0.004 STE
L-1 33 83 48 69 58 0.31 0.084 0.022 0.020 0.010 0.006 0.005 - STE
L-2 14 224 179 180 27 0.29 0.009 0.010 0.012 - - - - EPA
L-2 25 B4 36 56 66 0.16 0.107 0.090 0.061 0.043 0.059 0.053 0.038 STE
L-2 28 54 35 53 89 0.26 - 0.030 0.037 0.044 - - EPA
L-2 29 81 56 5% 62 0.27 0.265 0.070 0.044 0.022 0.013 0.008 0.007 STE
L-2 48 g5 70 79 52 0.26 - 0.009 0.024 0.021 0.018 - - EPA
L-3 14 73 50 64 61 0.21 - 0.006 0.009 0.022 0.026 0.024 - EPA
L-3 22 57 39 55 70 0.21 - - - - - - - EPA
-3 48 g5 68 85 57 0.30 - 0.003 0.008 0.015 0.021 0.062 - EPA
CB-4 43 88 65 77 55 0.27 0.065 0.044 0.038 0.024 0.015 0.008 - METROP.
CB-5 23 45 19 40 76 0.12 - 0.072 - - - - - METROP?
LL = Liguid Limit (D 4318) C'c = Compression Index: A (Strain/ A (fog cycle stress) - (D 2435)
Pl = Plas. Index (D 4318) Cy =  Coefficient of Consolidation (D 2435)
W, = Initial Water Content (D 2218)
DD, = Initial Dry Density (D 2937)

Table A-1 Summary of Consolidation Tests xls

08-1046



GENTILLY LANDFILL.
NEW ORLEANS, LA
TABLE A-2
SUMMARY OF
CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TESTS
(with Pore Pressure Measurements)

BORING | DEPTH LL PI W, DD, | STAGE EFFECTIVE PRESSURES (KSF) SOIL

NO. (feet) (%) (%) (%) {pch) CONSOL. AT FAILURE |FAILURE SHEAR| TYPE
(P'c) (P'5) (74

L2 8-10 487 199 485 11 1 0.40 0.09 0.12 PT
2 0.71 0.10 0.21
3 0.94 0.12 0.37

3 16-18 175 124 179 28 1 0.58 0.10 0.15 OH
2 0.94 0.20 0.33
3 1.37 0.39 0.46

L-3 44-45 79 55 51 67 1 127 0.46 0.30 CH
2 1.92 0.88 0.68
3 3.31 1.29 0.89

(-3 52.54 - NP 23 100 1 2.04 153 367 Sp
2 2.68 4.19 7.47
3 3.40 5.80 9.45

CB-1 22 81 58 69 60 1 2.34 1.04 0.93 PT*

CB-5 22 45 19 41 75 7 2.34 0.49 1.35 PT*

* Test by Metroplex. Classified "Humus.” CB-1 sample should be "CH" and CB-5 sample should be "CL".

LL
Pl

I
H

Liquid Limit {D 4318} W, Initial Water Content (D 2116) Soil Types USCS (D 2487)
Plas. Index (D 4318) DG, Initial Dry Density (D 2937)
PRESSURE AT FAILURE = MINCR PRINCIPAL STRESS (p')

1l
1

Table -2 Summary of COns-Undrain Triaxial Comp Tests.xls 06-1046
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SAMPLE IDENTIFICATION

BORING NO.: L4
DEPTH (feet): 14-16

MATERIAL: Black & dark brown PEAT
w/large wood fragments
FILE NO.: 06-1046

CONSOLIDATION TEST
STE

Soil Testing Engineers, Inc.

CLASSIFICATION DATA

INITIAL MOISTURE CONTENT (%)= 218.3 LL =377
INITIAL DRY DENSITY (lbs./cu.ft.)= 240 PL=231
FINAL MOISTURE CONTENT (%)= 57.0 Pl =146

Eo=5477 Gs=25
FIGURE NO.: Assumed
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APPLIED AXIAL STRESS (tsf)
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SAMPLE IDENTIFICATION CONSOLIDATION TEST CLASSIFICATION DATA
BORING NO.: L-1 INITIAL MOISTURE CONTENT (%) = 70.8 LL =83
DEPTH (feet): 32-34 STE  "WTALDRYDENSITY bs/cuit)= 559 PL=35
MATERIAL: Gray GLAY FINAL MOISTURE CONTENT (%) = Pl = 43

wftrace organic matter . . ] Eo=1902 Gs:=286
FILE NO.: 06-1046 Soil Testing Engineers, Inc. FIGURE NO.: Assumed
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APPLIED AXIAL STRESS {tsf)
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SAMPLE IDENTIFICATION CONSOLIDATION TEST CLASSIFICATION DATA
BORING NO.: L-2 INITIAL MOISTURE CONTENT (%) = 56.0 LL =64
DEPTH (feet): 24-26 STE INITIAL DRY DENSITY (lbs./cu.ft.)= 65.8 PL =28
MATERIAL: Gray CLAY FINAL MOISTURE CONTENT (%)= 31.7 Pl =36

FILE NO.: 06-1046

Soil Testing Engineers, Inec.

Eo =1.465 Gs = 2.6

FIGURE NO.: Assumed
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APPENDIX B
CPT-FIELD PROCEDURES

The following paragraphs describe the ficld and laboratory procedures used for this investigation for
the cone penetrometer soundings (CPT). CPT logs are included with this appendix. The logs
included with this appendix are from both STE’s activities and the soundings made for the U.S. EPA
by others.

B.1  FIELD EXPLORATION

One (1) CPT sounding was made by STE to a depth ol 70 feet below ground surface in order to
supplement the undisturbed soil borings. Due to its ability to continuously measure in-situ shear
strength of the underlying subsoils, the CPT soundings provide invaluable data with regards to
analyzing soft cohesive soils.

STE’s soundings were made on 10 May 2006. The soundings made for the U.S. EPA were
performed on 17 May 2006. The approximate locations of the soundings are shown on the Boring
Plan, Figure 1.

For the CPT equipment, the sensing tip is pushed continuously into the soil by a hydraulic ram. Data
is transmitted from the CPT sensor to the operator as it occurs for real time evaluation. The force is
transmitted from the rig through small diameter rods. As illustrated in the sketch below, the tip has
three sensing units. It measures simultaneously the resistance at the end of the tip (end-bearing), the
resistance along the vertical sides of the slecve above the tip (skin-friction), and the groundwater
pressure just above the sleeve.
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4

The absolute values of the tip and sleeve resistance can be related to the soil shear strength. This
ratio (slceve/tip) depends on the ratio of soil cohesion (¢) to its {riction [Tan()]. A high sleeve/tip
ratio indicates a clayey soil, while a low ratio indicates a sandy soil. The soil stratigraphy shown on
the CPT plots is identified using Campanella and Robertson’s Simplitied Soil Behavior Chart.
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plied at the
ment at any

obtained by'

:grating Eq.

is simplified

Fig. 1) with
applied load

.. (Ba)

. (85)

. (8¢c)

(8d)

zlevant T — -

30 0.060 17 1.7 ‘ : l
50 0.100 27 2.7 0 0 -0 0 '
100 | 0200 47 4.1 50 |0.100) 2 42 |
200 | 0.400 68 6.8 | 150 | 0.300 571 | 11.4 0| of -0 0
400 | 0.800 89 8.9 | 350 {0.700 84 16.8 | 2% | 0400 70 -17.0
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FIG. 1.—U, — T Curves for One-Dimensional Vertircal Flow and Single Ramp

be obtained by simply adding the solutions for each of the constituent Ic
As an example of the analy51s consndcr a case with the same 5011 cor
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408 PART ¥V SON. WITH WATER-TRANSIENT FLOW

equation applicable fo numerous physical problems.
In particular, the equationg for iranciont hen! fiow ars
basically identical to these equations for consylidation,
with temperature replacing excess pore pressure. Solu-
tions have been oblained (or many problems in heat flow
involving a variety of initial and boundary conditions,
and these solutions oflen may be used to considerable

advantage in the study of consolidation.

272 SOLUTION FOR UNIFORM INITIAL
EXCESS PORE PRESSURE

The simplest case of consolidation is- the one-
dimensional problem in which: (a) the total stress is
constant with time, so that d0,/3t = O; (H) the initial
excess pore pressure is uniform with depth; and (c) there
is drainage at both the top und bottom of the consolidat-
ing stratum. These conditions are met by the loading in
Fig. 26.2 provided that the loading is applied in a time
that is very small compared to the consofidation time so
thal literally no consolidation occurs before the foading
is complete. The total vertical stress at any point will
then be constant during the consolidation process.

For this problem, il is convenient to convert liy. 274

by introducing nondimensional variables:

==

21.8
7 {21.8a)

...NW“M.SI-M.. u

.y
where z and Z are measiired from the top of the con-
solidating stratum and H is one-half of the thickness of
the consolidating stratum. (The reason for this choice of
11 will be apparent later.) The nondimensional time T
is called the time factor. With these variables, Eq. 27.4

hecomes

(21.88)

', o,

9z  ar .

We now necd a solution to Gy, 27.9 satisfying the
foilowing conditions:

=

(21.9)

initiat condition at £ = 0:
u, = for0 < Z <2
Boundary condition at all 1:

u,=0forZ=0and Z =12
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Ch. 27 Counsolidation Theory 409 ﬁ. k
*TE iry is the initin} encess pore pressure. The soluiion and # is a dummy variabie iaking on vaijues i, 2,5, .. ..
(e.gg, sec Taylor 1948) This solution may be conveniently portrayed in graph
form (Fig. 27.2) where the consolidation ratio
= 1
/ =73 mﬁ@: MZ)eM'T (27.10} U =1 " R e

" n=o M ' * Uy, s
ere is shown as a function of Z and T.

M=Z(m+n 27.11) Example 27.1 illusirates the use of Fig. 27.2 1o evaluaie

2 excess pore pwessure, velocity of flow, and effective

pExample 27.1

Given. The stratum of cluy and loading shown in Fig. E27.1-1. This is the same profilc’
and loading as in Example 25.6.
Fiml. At clevation IMqW It and 4 months afier loading
a. Excess pore pressure.
&, "ore pressure, '
e. Vertical elfective sircsy]
. Velocity of low.
Solution. Because the overlying and underlying soils arec much more permeable than the
clay, there is double drainage.

’

@15 —24) L1633 o)
:b :.:_..N qun.u.,,.mlﬁwln_.o.sn .

interpolating in Fig,27.2, U, = 0.24

Thus: e 1 EJ
Hy, = N._m.av_ - O.MMV = 1.60 ksl \
’

Mo i, o, = _m.* £.600 = 2,73 ksl
i, = (d.)s + B4, ,u?ﬂ #w:ﬁ% = [.27 4 0.50 = (.77 kaf

LY
The siresses and  pore  pressures  after .__1 monihs are shown in Fig. EX1I1-2,

The siape of the tangent at Z = 0.5 to the interpoluted curve for T = 0.092 is shown in
Fig. E27.1-3. - In tcrms of gradient this becomes
1 Uymy (09512100

R o P oY

Yw £ 0 (0.0624)(7)

prs

; em——

The superficial seepage velocity is thus
v = ki = 0.06(4.56) = 0.27 ftfyr upward

L o e
X

Final
effeclive
slress
]
. 4
FFig. B27.1-2
-3n|- 7 Sy
0 W\Mn.‘nax 10 em?feec =136 N2 fyr
m Fww‘.\am niyr . .
oL eatr P ,
U, =095

Fig. E27.1-1 Fig. E27.1-3 <
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1.0 INTRODUCTION

The Gentilly Landfill “Type III” encompasses approximately 200 acres and is located at
10200 Almonaster Avenue in Orleans Parish, Louisiana approximately 1.5-miles West of
the intersection of United States (US) Highway 51 and Almonaster Avenue. A Site

Location Map is provided as Figure 1 in Attachment A.

Installation and monitoring of the inclinometers along the southern sicie of the Gentilly
Landfill “Type III” (adjacent to the Intracoastal Canal and easement) will be performed at
the request of the Louisiana Department of Environmental Quality (LDEQ) as a long
terms means of monitoring the slope stability of the above grade landfilling activities on
the near surface below grade subsurface materials which consist of previously buried

Type II wastes, humus, sands and clays.

1-1
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2.0 INSTALLATION

A total of 10 inclinometers will be installed in a phased manner along the southern
boundary of the Gentilly Landfill “Type III”. The inclinometers will be installed in a
phased manner; Inclinometer -1 (IN-1), IN-2, IN-3, and IN-4 will be installed initially
adjacent to the western portion of the site which has received waste to date. As waste
placement activities relocates from the western portion of the site, to the central portion
of the site and the eastern portion of the site, the additionally recommended six
inclinometers will be installed before waste placement activities extend to within 200 feet
(as determined by looking northerly across the site) of the proposed inclinometer

locations.

Inclinometers IN-1 to IN-7 will be placed at approximate 400-foot (ft) intervals adjacent
to the highest proposed elevation of the above grade landfill slopes at the site. IN-8, IN-9
and IN-10 (the eastern most proposed inclinometers) will be spaced at 600 to 800 foot

intervals which correspond to lower above grade portions of the Type III landfill.

Figure 2, located in Attachment A, provides an installation plan for the initial phase of
the inclinometers (IN-1 to IN-4) and Figure 3, located in Attachment A, provides the

location of all ten of the proposed inclinometers.

The inclinometers will be installed to a depth of approximately 80 to 90 ft and will be
terminated in the stiff highly plastic (CH) clays that have been encountered at this depth
below the ground surface. The inclinometers will be installed to a minimum embedded
depth of 10 into the stiff highly plastic clay. By installing the inclinometers to this
depth, subsurface movement of the previously buried Type II waste, the humus layer and

the sandy layer above the stiff highly plastic clay layer can be effectively monitored.
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3.0 METHOD OF INSTALLATION

Qualified individuals knowledgeable in inclinometer installation techniques will install
all inclinometers using rotary wash drilling methods. The boreholes may be sampled (in
a geotechnical manner) prior to the installation if the inclinometer casing. Sections of
70 mm inclinometer casing will be assembled, installed to the specified depth, and
grouted to the surface using the guidelines outlined in the QC Inclinometer Casing

Installation Guide provided as Attachment B.

Upon completion of each inclinometer installation, a 4-ft by 4-ft concrete inclinometer
pad will be constructed. In addition, a 4-inch by 4-inch steel protective casing with
locking lid will be installed around the exposed inclinometer pipe and set into the
concrete pad. Sand will be poured into the protective casing between the inclinometer

casing and the steel protective casing to enhance the stability of the above ground pipe.

At the conclusion of the installation of the first phase of the inclinometers (IN-1 to IN-4),
a report will be presented to the LDEQ which summarizes the installation process

including:

¢ Logs of the installed inclinometers;

e A plot plan of the inclinometer locations;

¢ The results of any laboratory testing on soil samples obtained during the
installation process;

* A discussion of the installation process; and

¢ The initial inclinometer readings.

3-2
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The installation report will be submitted to the LDEQ within four weeks of completion of

the initial phase and all subsequent installation phases.
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4.0 MEASURING DEFLECTION
Attachment C provides specifications and data collection instructions that are to be used

when gathering inclinometer data.
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5.0 FREQUENCY

Inclinometers will be monitored to the following frequency:

¢ In areas where waste placement is occurring within 200 feet of an inclinometer
location (as determined by looking northerly across the site), inclinometers will
be measured on a weekly basis;

e In areas where waste placement is not occurring within 200 feet of an
inclinometer location (as determined by looking northerly across the site),
inclinometers will be monitored on a monthly basis;

e A minimum of one inclinometer reading will be obtained from the phased
installation inclinometers (IN-5 to IN-10), prior to waste reaching within 100 feet
(as determined by looking northerly across the site) prior to waste placement
being performed within 200 feet of these inclinometers.

e In area of the site that have reached final elevations and the final cover system has

been installed, quarter yearly monitoring of the inclinometers will be performed.

The result of all inclinometer readings and analysis will be submitted to the LDEQ on as

quarterly basis or at a more frequent interval is determined by the site engineer.

5-1
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Inclinometer Casing

Inclinometer casing is a special pur-
pose, grooved pipe used in inclinom-
eter installations. It is typically
installed in boreholes, but can also
be embedded in fills, cast into con-
crete, or attached to structures.

Inclinometer casing provides access
for the inclinometer probe, allowing it
to obtain subsurface measurements.
Grooves inside the casing control the
orientation of the probe and provide a
surface from which repeatable tilt
measurements can be obtained.

Choosing Inclinometer Gasing
Although Slope Indicator casing is
competitively priced, price should
never be the deciding factor in
choosing inclinometer casing. The
cost of casing is quite small relative
to the cost of mobilizing a drill rig,
and very small relative to the cost of a
failed installation.

This page summarizes the most
important factors to consider when
choosing casing.

SLOPE INDICATOR -

DURHAM GEO

i SLOPE

INDICATOR 17

Inclinometer Gasing

Casing Diameter

Casing is designed to deform with
movement of the adjacent ground or
structure. The useful life of the casing
ends when continued movement of
the ground pinches or shears the
casing, preventing passage of the
inclinometer probe. Larger diameter
casing generally provides longer life.

85mm (3.34") Casing is suitable for
landslides and long term monitoring.
It is also appropriate for monitoring
multiple shear zones or very narrow
shear zones, and it is required for the
horizontal Digitilt inclinometer probe.

70mm (2.75") Casing is suitable for
construction projects. it can also be
used for slope stability monitoring
when only a moderate degree of
deformation is anticipated.

48mm (1.9") Casing is suitable for
applications where small deforma-
tions are distributed over broad
zones. It is generally not installed in
soils.

Casing Grooves

Measurement accuracy is directly
influenced by the quality of casing
grooves. Slope Indicator optimizes
casing grooves for the wheels of the

Digitilt inclinometer probe, providing _

a flat surface for the wheels and also
the extra width needed when the
probe must pass through cross-axis
curvature. Groove spiral is also tightly
controlled.

Casing Strength

In borehole installations, the annular
space around the casing is usually
backfilled with grout. The grouting
process can generate pressure high
enough to cause the casing to col-
lapse. In deep installations, the pres-
sure of grout must be controlled by
stage grouting, but in other cases,
the casing must be strong enough to
withstand the normal pressure of
grouting. Slope Indicator uses thick-
walled pipe and carefully controls the
depth of the grooves.

GEOTECHNICAL & STRUCTURAL

Sealable Couplings

If casing joints are not adequately
sealed, grout can force its way into
the casing and later prevent the
probe from reaching its intended
depth.

Slope Indicator offers several types
of couplings and casings, all of which
can be sealed easily and consistently.
Our newest designs feature O-ring
seals, and our older designs feature
tight-fitting surfaces that are fused
together with solvent cement.

Assembly

Inclinometer casing should be easy
to assemble, even with an untrained
crew. Slope Indicator’s QC casing,
which snaps together, is the current
leader in quick and easy assembly.
Other types of casing are assembled
with shear wires or with solvent
cement.

Casing Materials

Slope Indicator uses only ABS plastic
for its casing for several reasons.
ABS plastic retains its shape and
flexibility over a wider range of tem-
peratures than PVC plastic. ABS
plastic is much easier to handle and
seal than fiberglass casing. Finally,
ABS plastic is suitable for long term
contact with all types of soils, grouts,
and ground water, unlike aluminum
casing, which is no longer recom-
mended for any application.

Installation Information

Visit the technical support section at
www.slopeindicator.com to find rec-
ommended grout mixes, ways to
counter casing buoyancy, and notes
on other installation issues.

INSTRUMENTATION




DURHAM GEO

QC CASING

QC (Quick Connect) casing features snap-
together convenience and strong, flush joints.
Grooves: Grooves are machine broached for
excellent control of width, chamfer, depth,
straightness, and spiral.

Sealing: O-ring seals prevent entry of grout.
Coupling: Built-in couplings snap together to
make a flush joint. Unique locking mechanism
engages full inner circumference of casing, pro-
viding much stronger joints than other snap-type
casings.

Assembly: Press casing sections together until
joint snaps closed. The resulting joint is strong,
flush, and grout-proof. Solvent cement, rivets, or
tape are not required. O-ring lubricant is applied
at factory. Extra O-rings and lubricant are sup-
plied with each box of casing.

Best for: General use.

QC Casing 85mm - 3.34"

Casing OD: 85 mm, 3.34 inches.
Casing ID: 73 mm, 2.87 inches.
Collapse Rating: 12.4 bar, 180 psi.
Load Rating: 635kg, 1400Ib.

Temp rating: -29to 88 °C, -20to 190 °F.
Spiral: <0.33° per 3m or 10" section.

QC Casing 70mm - 2.75"

Casing OD: 70 mm, 2.75 inches.
Casing ID: 59 mm, 2.32 inches.
Collapse Rating: 16.5 bar, 240 psi.
Load Rating: 635 kg, 1400 Ib.

Temp rating: -29 to 88 °C, -20to 190 °F.
Spiral: <0.33° per 3m or 10’ section.

SLOPE INDICATOR -

Il SLOPE

STANDARD CASING

Slope Indicator’s traditional inclinometer casing
features high-strength, flush joints and is avail-
able in three diameters.

Grooves: Grooves are machine broached for
excellent control of width, chamfer, depth,
straightness, and spiral.

Sealing: Solvent cement and tape.

Coupling: Precision molded couplings have
interference fit for high-strength bonding. Smalll
diameter version has integral couplings.
Assembly: Casing and couplings are glued
together with ABS solvent cement, riveted, and
wrapped with tape.

Best for: General use. The extra-strong joints
are helpful in very deep boreholes and oversize

boreholes in which casing is not well supported.

Standard Casing 85mm - 3.34"
Coupling OD: 89 mm, 3.51 inches.
Casing OD: 85 mm, 3.34 inches.
Casing ID: 73 mm, 2.87 inches.
Collapse Rating: 10.6 bar, 155 psi.
Load Rating: 320 kg, 700 Ib.

Temp rating: -29 to 88 °C, -20to 190 °F.
Spiral: <0.33° per 3m or 10’ section.

Standard Casing 70mm - 2.75"
Coupling OD: 70 mm, 2.75 inches.
Casing OD: 70 mm, 2.75 inches.
Casing ID: 59 mm, 2.32 inches.
Collapse Rating: 15 bar, 220 psi.

Load Rating: 320 kg, 700 Ib.

Temp rating: -29 to 88 °C, -20 to 190 °F.
Spiral: <0.33° per 3 m or 10" section.

Standard Casing 48mm - 1.9"
Casing OD: 48 mm, 1.9 inches.

Casing ID: 38 mm, 1.5 inches.

Collapse Rating: 24 bar, 350 psi.

Load Rating: 320 kg, 700 Ib.

Temp rating: -29 to 88 °C, -20to 190 °F.
Spiral: <0.33° per 3 m or 10’ section.

GEOTECHNICAL & STRUCTURAL

INDICATOR

EPIC CASING

EPIC casing is an economical casing that can be
cut and coupled at any point along its length.

Grooves: Grooves are formed during extrusion
and are less precise than broached grooves.

Sealing: Solvent cement, mastic, and tape.
Coupling: Oversize couplings make very strong
joints.

Assembly: Casing and couplings are glued
together with ABS solvent cement. The joint
must then be sealed with mastic and tape.

Best for: General use. Some care must be taken
to seal the coupling.

EPIC Casing 70mm - 2.75" Only
Coupling OD: 78 mm, 3.07 inches.
Casing OD: 70 mm, 2.75 inches.
Casing ID: 60 mm, 2.32 inches.
Collapse Rating: 15 bar, 220 psi.

Load Rating: 320 kg, 700 b.

Temp rating: -29 to 88 °C, -20to 190 °F.
Spiral: <0.5° per 3m or 10" section.

85mm (3.34")
casing accomodates the
most movement and provides the
longest installation fife. It is useful for
landslides and long-term monitoring
projects. 70mm (2.75" casing is suitable
for medium to short-term construction
projects. 48 mm (1.9") casing is
used in rock or concrete where
deformations will be
small.

INSTRUMENTATION
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CP1 CASING

CPI casing features quick assembly and dis-
assembly and is available in 3 diameters.
Grooves: Grooves are machine broached for
excellent control of width, chamfer, depth,
straightness, and spiral.

Sealing: O-ring seals prevent entry of grout.

Coupling: Oversize couplings and shear wires
make high strength joint.

Assembly: Apply grease to O-rings, press coup-
ling onto casing, and insert shear wire.

Best for: Cold weather assembly or temporary
installations that involve repeated disassembly.

CPI Casing 85mm - 3.34"
Coupling OD: 94 mm, 3.7 inches.
Casing OD: 85 mm, 3.34 inches.
Casing ID: 73 mm, 2.87 inches.
Collapse Rating: 11 bar, 155 psi.

Load Rating: 635 kg, 1400 Ib.

Temp rating: -29 to 88 °C, -20to 190 °F.
Spiral: < 0.33° per 3m or 10' section.

CPI Casing 70mm -2.75"
Coupling OD: 76 mm, 3 inches.

Casing OD: 70 mm, 2.75 inches.
Casing ID: 59 mm, 2.32 inches.
Collapse Rating: 15 bar, 220 psi.

Load Rating: 400 kg, 900 Ib.

Temp rating: -29 to 88 °C, -20 to 190 °F.
Spiral: < 0.33° per 3m or 10’ section.

CPI Casing, 48mm - 1.9"

Coupling OD: 54 mm, 2.12 inches.
Casing OD: 48 mm, 1.9 inches.

Casing ID: 38 mm, 1.5 inches.

Collapse Rating: 24 bar, 350 psi.

Load Rating: 320 kg, 900 Ib.

Temp rating: -29 to 88 °C, -20 to 190 °F.
Spiral: <0.33° per 3 m or 10" section.

SLOPE INDICATOR -

SHEAR-WIRE CASING

Shear-Wire casing features flush joints that can
be assembled easily in cold weather.

Grooves: Grooves are machine broached for
excellent control of width, chamfer, depth,
straightness, and spiral.

Sealing: O-ring seals prevent entry of grout.

Coupling: Built-in couplings lock together with
removable nylon shear wire to make flush joint.
Assembly: Press casing sections together, then
insert shear wire. The result is a flush, grout-
proof joint. Solvent cement, rivets, and tape are
not required. O-ring lubricant is applied at the
factory. Extra O-rings, lubricant, and shear wires
are supplied with each box of casing.

Best for: Easy assembly in weather that is too
cold for solvent cement or snap-together joints.
Generally used in water-filled boreholes.

Shear Wire Casing 85mm - 3.34"
Casing OD: 85 mm, 3.34 inches.

Casing ID: 73 mm, 2.87 inches.

Collapse Rating: 12.4 bar, 180 psi.

Load Rating: 225 kg, 500 Ib.

Temp rating: -29 to 88 °C, -20to 190 °F.
Spiral: <0.33° per 3m or 10' section.

Shear Wire Casing 70mm - 2.75"
Casing OD: 70 mm, 2.75 inches.

Casing ID: 59 mm, 2.32 inches.

Collapse Rating: 16.5 bar, 240 psi.

Load Rating: 225 kg, 500 Ib.

Temp rating: -29 to 88 °C, -20 to 190 °F.
Spiral: < 0.33° per 3m or 10’ section.

GEOTECHNICAL & STRUCTURAL

GROUT VALVES

Grout valves allow placement of grout backfill in
boreholes that cannot accommodate an external
grout pipe. The one-way valve is installed in the
bottom section of casing. A grout pipe is lowered
through the casing to mate with the grout valve
and deliver the grout.

TELESCOPING SECTIONS

Optional telescoping sections accommodate 150
mm (6 inches) of compression or extension. Fully
extended, each telescoping section adds 0.76 m
(2.5 feet) of length to the casing

CASING ANCHORS

In its fluid state, grout exerts an uplift force that
can push even water-filled casing out of the
borehole. Holding the casing down from the top
has unfortunate side-effects: the casing goes
into compression and snakes from side to side in
the borehole. Thus casing curvature is present
from the start, and slight variations in the posi-
tioning of the probe are more likely to produce
reading errors..

The casing anchor, installed in place of the bot-
tom cap, provides a convenient way to counter
casing buoyancy and reduces casing curvature,
since the casing self-centers in the borehole. The
anchor has spring loaded arms that are activated
when a pin is pulled. Anchors are available for 70
mm and 85 mm casing.

INSTRUMENTATION
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QC CASING 85MM - 3.34"

Casing Section, 10' (3.05m) ....... 51150310
Casing Section, 5' (1.52m) ........ 51150311
Section, Telescoping.............. 51150320
Cap,Bottom.................... 51150330
Cap, Bottom, HeavyDuty.......... 51101520
Grout Valve, Gasket Type.......... 51100830
Cap,Top.....oovvveeiiianiinens 51100500
Cap,locking ................... 51100550
Splice Kit, Male ................. 51150350
Splice Kit, female................ 51150351

QC CASING 70mm - 2.75"

Casing Section,10' (3.05m) ....... 51150210
Casing Section, 5'(1.52m) ........ 51150211
Section, Telescoping. ............. 51150220
Cap,Bottom.................... 51150230
Cap, Bottom, Heavy Duty.......... 51100520
Grout Valve, Gasket Type.......... 51100820
Cap,Top......oovvevviinne, 51101500
Cap,locking ..............ouen 51101550
SpliceKit,Male ................. 51150250
Splice Kit, Female................ 51150251

STANDARD CASING 85mm - 3.34"

Casing Section, 10' (3.05m) ....... 51100100
Casing Section, 5' (1.52m) ........ 51100105
Telescoping Section .............. 51106400
Coupling .....covvvvevennannn, 51100200
Cap, Bottom, Heavy Duty.......... 51101520
Grout Valve, Gasket Type.......... 51100830
L 51100500
Cap,locking ................... 51100550
PopRivetAD44H ................ 51103301

STANDARD CASING 70mm - 2.75"

Casing Section, 10' (3.05m) ....... 51101100
Casing Section, 5' (1.52m) ........ 51101105
Telescoping Section . ............. 51107400
Coupling ..........coovviinint, 51101200
Cap, Bottom, Heavy Duty........... 51100520
Grout Valve, Gasket Type.......... 51100820
L0 | 51101500
Locking Cap with Padlock ......... 51101550
PopRivetAD42H ................ 51003303
STANDARD CASING 48mm - 1.9"

Casing Section, 5' {1.52m) ........ 51102305
L | P 51102500
Locking Cap with Padlock ......... 51102550
Grout Valve, Gasket Type.......... 51104000

SLOPE

EPIC CASING 70mm - 2.75"

Casing Section, 10° (3.05m) ....... 51111100
Coupling.........ovvvevnennnnn. 51111200
Telescoping Coupling ............. 51111400
Cap, Bottom, Heavy Duty . ......... 51100520
Grout Valve, Gasket Type . ......... 51100820
Cap. e e 51111500
Locking Cap with Padlock. ......... 51101550
Pop RivetAD46H ................ 51003310

Lubricant for Telescoping Coupling. . . 57504000

CP1 CASING 85mm - 3.34"

Casing Section, 10' 3.05m). ....... 57500100
Casing Section, 5' (1.52m) ........ 57500105
Telescoping Section .............. 57506400
Coupling with 2 Shear Wires. . ...... 57500200
Cap with ShearWire.............. 57500500
Grout Valve, Gasket Type .......... 57503500
CapTop . ovvviiiiie i 51100500
Spare Nylon Shear Wire ........... 57500700
O-Ring Lubricant. ................ 57504000

CPI CASING 70mm - 2.75"

Casing Section, 10' (3.05m) ....... 57501100
Casing Section, 5' (1.52m) ........ 57501105
Telescoping Section .............. 57507400
Coupling with 2 Shear Wires. . . ..... 57501200
Cap with ShearWire.............. 57501500
Grout Valve, Gasket Type .......... 57503600
(0 T s« P 51101500
Spare Nylon Shear Wire ........... 57501700
O-Ring Lubricant. ................ 57504000
CPI CASING 48mm - 1.9"

Casing Section, 5' (1.52m) ........ 57502105
Coupling with 2 Shear Wires. . ... .... 57502200
Cap with ShearWire.............. 57502500
Grout Valve, Gasket Type .......... 57503700
LT (o S 51102500
Spare Nylon ShearWire ........... 57502700
O-Ring Lubricant. ................ 57504000

Slope Indicator Head Office 12123 Harbour Reach Drive, Mukilteo, WA, 98275 USA

Tel: 425-493-6200 Tel: 800-331-0703 Fax: 425-493-6250 Email: solutions@slope.com

INDICATOR

SHEAR WIRE CASING 85mm - 3.34"

10’ (3.05 m) Casing Section. ........ 51160310
5'(1.52 m) Casing Section. .......... 51160311
Section, Telescoping .............. 51160320
Cap,Bottom .................... 51160330
Cap, Bottom, HeavyDuty .......... 51101520
Grout Valve, Gasket Type .......... 51100830
Cap,Top ....oovveiiinent, 51100500
Cap, Locking.................... 51100550

SHEAR WIRE CASING 70mm - 2.75"

Casing Section, 10" (3.05m)........ 51160210
Casing Section, 5' (1.52m)......... 51160211
Section, Telescoping .............. 51160220
Cap, Bottom .................... 51160230
Cap, Bottom, Heavy Duty .......... 51100520
Grout Valve, Gasket Type .......... 51100820
Cap,Top ..ot 51101500
Cap, locking............cvununn. 51101550
CASING ANCHORS

Casing Anchor, 85 mm (3.34") ....... 51104385
Casing Anchor, 70 mm (2.75") ...... 51104370

Anchor + Grout Valve, 85mm (3.34") .51104485
Anchor + Grout Valve, 70mm (2.75") .51104470

INSTALLATION ACCESSORIES

Mastic Sealing Tape .............. 51003800
VinylTape . .......oooveinnn.. 51003900
DuctTape .........ovvuvnennnnt. 51004000
ABS Solvent Cement, 1/2 pint. .. ..... 51103401
ABS Solvent Cement, 1 pint......... 51103402
PopRivetGun................... 50100202
CasingClamp ................... 50100200

@ SLOPE INDICATOR

WWW.SLOPEINDICATOR.COM

Copyright 3/2006 by Slope Indicator, a division of Durham Geo-Enterprises. Products and specifications are subject to review and change without notice.
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Introduction

The Advantages of QC Inclinometer Casing

QC inclinometer casing combines the quality and precision
of Slope Indicator’s traditional inclinometer casing with a
patented* coupling system that saves time and virtually
eliminates assembly mistakes.

The patented QC coupling system provides snap-together
convenience and creates strong, flush joints without glue,
rivets, or tape. The QC joint won’t pull part. It won’t twist
out of alignment. It won’t break if you bend it. And it
won’t leak or collapse under the pressure of grout.

Quality and precision are easily seen in the spiral-free,
machine-broached guide grooves. The shape of the grooves
promotes repeatable positioning of the inclinometer probe.
The uniform depth of the grooves prevents weak spots
along the casing wall that could fail under the pressure of
grout.

If you’re an engineer who requires accurate inclinometer
data, or if you are installer who needs reliable casing that
installs quickly, you’ll like the way QC inclinometer casing
performs.

*US Patent #5,015,014
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Introduction

QC Casing Part Numbers
85 mm (3.34 inch) Casing ........ Part No.
10-Foot Section. .. ................. 51150310
S5-FootSection..................... 51150311
Telescoping Section. . ............... 51150320
BottomCap....................... 51150330
TopCap.....oovviiiiiiiii .. 51100500
Locking Cap with Padlock ........... 51100550
SpliceKit,Male.................... 51150350
Splice Kit, Female.................. 51150351
85 mm Grout Valve, Gasket-Type. . .. .. 51150335
85 mm Grout Valve, Quick-Connect. ... 51150340
PipeClamp ....................... 50100200
70 mm (2.75inch) Casing......... Part No.
10-Foot Section. .. ................. 51150210
S5-FootSection..................... 51150211
Telescoping Section. . . . . P 51150220
BottomCap....................... 51150230
TopCap.......coiiiiniiii... 51101500
Locking Cap with Padlock ........... 51101550
Splice Kit,Male. ................... 51150250
Splice Kit, Female.................. 51150251
70 mm Grout Valve, Gasket-Type. ... .. 51150235
70 mm Grout Valve, Quick-Connect. ... 51150240
PipeClamp ....................... 50100200
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Introduction

QC Casing PerformanceTests

During the development of QC casing, Slope Indicator
established a series of tests to quantify and improve the
strength of QC coupling system. The final testing of QC
casing was observed by Pacific Testing Laboratories and
the results of the testing were certified in a report entitled
“Engineering Review of Inclinometer Casing Strength
Tests.” Please contact Slope Indicator if you are interested
in obtaining a copy of the PTL report.

Pull Test

Purpose: To test the performance of QC casing joints
under tensile loads.

Materials: QC casing section samples, loading frame, and
NIST-traceable equipment including a calibrated hydraulic
ram and pressure gauge.

Procedure: The casing section samples were assembled
and mounted in the loading frame. The samples were
loaded until the casing joints failed.

Results: Both 85 mm (3.34 inch) and 70 mm (2.75 inch)
casing sample joints withstood 635 kg (1400 Ib) of tension.

Torque Test

Purpose: To test the performance of QC casing joints
under twisting forces that could cause misalignment of
casing grooves.

Materials: QC casing section samples, torque test frame
with lever arm, NIST Class F traceable weights.

Procedure: The casing section samples were assembled
and mounted in the torque test frame. The weight sus-
pended from the lever arm was increased until the casing
joints failed.

Results: Both 85 mm (3.34 inch) and 70 mm (2.75 inch)
casing sample joints withstood 33 N.m (25 ft.1b) of torque.
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Introduction

Bending Test

Purpose: To test the performance of QC casing joints
under bending moments.

Materials: QC casing sections, a test frame, and NIST
Class F traceable weights.

Procedure: Casing sections were assembled and then sup-
ported at opposite ends, with the unsupported joint in the
middle. Weights were suspended from the casing sections
on both sides of the joint to create a bending moment

across the joint. Weight was then increased until the joint
failed.

Results: Both 85 mm (3.34 inch) and 70 mm (2.75 inch)
casing joints withstood a bending moment of 186 N.m
(140 ft.Ib).

Pressure Test

Purpose: To test the O-ring seals and the collapse strength
of the QC joint by subjecting them to compressive forces.

Materials: QC casing sections, a water-filled pressure
vessel, and an NIST-traceable pressure gauge.

Procedure: Casing sections were assembled and placed in
the pressure vessel, which was designed to apply pressure
to the casing wall and joint, but not to casing ends, which
were left open to atmosphere. Water pressure was
increased until the casing failed.

Results: The 85 mm (3.34 inch) casing joints withstood a
minimum of 12.4 bar (180 psi). The 70 mm (2.75 inch)
casing joints withstood 16.5 bar (240 psi).

QC Casing Installation Guide, 7/2000 5
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Assembling QC Casing

Assembling QC Casing

QC Casing Sections

Each section of casing has a male end with an alignment
key, an O-ring, and a lock ring, and a female end with a
keyway. It takes about 30 pounds to snap two sections of
casing together.

The O-ring and lock-ring are greased at the factory and
protected by a cap. At assembly time, remove the cap and
check that the O-ring and lock ring are still greased. Be
sure to keep casing ends clean.

Female End Male End
Keyway QcviD-ot.cor o x
0O-Ring
Lock Ring

Installing a Bottom Cap or Grout
Valve

1. Remove protective cap.

2. Place bottom cap or grout
valve on ground with male Keyway
end up.

3. Push female end of casing
section onto bottom cap or
‘grout valve. You wa hf?ar 4 Botiom
‘snap” as the lock ring is

Cap
seated. \

QCVID-02.cdr
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Assembling QC Casing

Assembling Casing Sections

1. Remove protective caps and
check that O-ring and lock
ring are greased.

2. Align the key and keyway of
the two sections.

3. Push the sections together
until the joint snaps closed. If
the O-ring is caught in the
keyway, pull the sections
apart and start again.

Speed Hint

You may find this alternative
assembly procedure easier:

1. Push the sections together until
the end of the casing touches the
alignment key.

2. Turn the casing into alignment.
3. Snap the joint closed.

QC Casing Installation Guide, 7/2000 8



Assembling QC Casing

Assembling Telescoping Sections

Each QC telescoping section allows six inches of compres-
sion or extension. The sliding sleeves of the section are
equipped with QC ends, allowing the telescoping section to
be inserted between two QC casing sections.

To accommodate settlement, the telescoping sections
should be installed with sleeves extended. Use one rivet to
hold each sleeve. Place the rivet about 1/2 inch from the
edge of the section body and aligned with the key and key-
way (see drawing on the next page). To counter buoyancy,
be sure to apply a down force to the bottom of the casing.
The single rivets may not hold if you apply a down force
from the top.
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Assembling QC Casing

QC Casing
Section

Joint

Place Rivet Here

\ Telescoping
QC Casing

Section

Place Rivet Here

Unassembled Telescoping Joint
QC Casing Section, \

Closed Position
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Assembling QC Casing

Taking Apart QC Casing

1. Use a hacksaw to cut the casing. Start cutting just
below the alignment key. End the cut about 3% to 4
inches above the joint as shown in the drawing. Cut
through the first layer of casing only. Do not allow cuts
to intersect.

2. Pry the casing loose, starting at the key. Then bend the
casing until you can remove it.

Front Back

Reassembling QC Casing
1. Remove burrs and rough edges.

2. Glue and rivet the reassembled joint. Place rivets at 90
degree intervals around the joint, starting the first rivet
just above the keyway.

3. Seal the entire joint with tape.
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Assembling QC Casing

Splicing QC Casing

Damaged QC casing can be repaired using a QC casing
splice kit. Splice kits include a male or female coupling,
self-tapping screws, and vinyl tape. You will need a hack-
saw, drill, and screwdriver.

1. Cut off damaged casing. Remove buurs.

2. Slide the splice coupling onto the end of the casing and
align it with the grooves in the casing.

3. Dirill holes in the casing using the pre-drilled holes on
the splice coupling as a guide.

4. Insert the self-tapping screws into the pre-drilled holes
and screw them into the casing.

5. Seal the joint with vinyl tape.

6. The casing section now has a good QC end and can be

used normally.
Male Splice Coupling Female Splice Coupling
I Vinyl Tape I Vinyl Tape

Self-Tapping Screws Self-Tapping Screws

QCVID-05.edr QCVID-06.cdr
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Installation Concerns

How to Store Casing

Casing should be supported evenly so that it does not warp
or bend during storage. In the field, keep casing in the
shade, if possible, since prolonged exposure to the heat of
direct sunlight can cause deformation.

Check Borehole Depth

Check the depth of the borehole before you begin installing
the casing. Also consider that grout valves or external
weights may require a deeper borehole.

Align Grooves with Direction of Movement

It is important to align one set of casing grooves with the
expected direction of movement (see drawing below). A
guide line is printed on the casing to help you maintain this
orientation.

Ground Moyement
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Installing QC Casing

Using Pipe Clamps

Use pipe clamps to hold the casing at the borehole collar
while you add the next section of casing. In dry boreholes
or in situations where down hole problems seem likely, rig
a safety line to provide extra security and a way to retrieve
the casing, if necessary.

1. Attach Clamp A to the top of the first section of casing.
Lower the casing into the borehole until the clamp rests
on the borehole collar.

2. Attach Clamp B to the top of the next section. After
you snap the new section onto the casing, remove
Clamp A and lower the new section into the borehole
until Clamp B rests on the borehole collar.

3. Now attach Clamp A to the next section of casing,
make the joint and lower it into the borehole. Continue
alternating Clamp A and clamp B on successive sec-
tions of casing.

Clamp B

fe0
Q
D
3
B
pJ
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Installing QC Casing

Casing Buoyancy

Casing will float in water-filled boreholes, so you must fill
it with water to install it down hole. However, when you
pump grout into the borehole, the water-filled casing
becomes buoyant again, because the grout is denser than
water.

To counter this buoyancy, you should apply a down force at
the bottom of the casing. You can lower a steel pipe to the
bottom of the casing or you can suspend a non-retrievable
weight from the bottom of the casing when you install it.
A suspended weight requires a deeper borehole and may
require use of a safety line.

Note that a down force applied at the top of the casing is
likely to distort the casing profile. For this reason, we rec-
ommend that you do not park a drill rig over the casing or
apply any other top-down method of counteracting
buoyancy.

Grouting

You will need a mixer, a grout pump, a pipe or hose for
delivering the grout, and optionally, a grout valve installed
in the bottom section of the casing. We recommend that
you do not mix the grout by hand. We also recommend that
you do not use a water pump to place the grout, since
pumping grout would damage it.

Properly mixed grout should be free of lumps. It has to be
thin enough to pump but thick enough to set in a reasonable
length of time. If the mixture is too watery, it will shrink
excessively, leaving the upper portion of the borehole
ungrouted. Also, avoid the use of admixtures and grouts
that cure at high temperature since these may damage the
casing.
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Installing QC Casing

Grouting continued

Grout Mixes for Inclinometers

Mix cement with water first. Then mix in the bentonite.
Adjust the amount of bentonite to produce a grout within
the consistencey of heavy cream. If the grout is too thin,
the solids and the water will separate. If the grout is too
th8ick, it will be difficult to pump.

The mix for hard and medium soils has a 28 day compres-
sive strenth of about 100 psi, similar to hard clay. The mod-
ulus is about 10,000 psi.

The mix for soft soils has a 28 day compressive strength of

about 4 psi, similar to very soft clay.

Bentonite-Cement Grout for Hard and Medium Soils

Materials Weight Ratio by Weight
Portland Cement 94 Ib (1 bag) 1
Bentonite 25 Ib (as required) 0.3
Water 30 gallons 2.5

Bentonite-Cement Grout for Soft Soils

Materials Weight Ratio by Weight
Portland Cement 94 Ib (1 bag) 1
Bentonite 39 Ib (as required) 0.4
Water 75 gallons 6.6
QC Casing Installation Guide, 7/2000 17



Installing QC Casing

Installation Methods

Pre-Grouting the Borehole

1. Clear the borehole of debris. Check the borehole depth.
Lower the grout pipe to the bottom of the borehole.
Pump in the grout and then retrieve the grout pipe.

2, Attach the bottom cap to the bottom section of casing.

3. Install casing to the specified depth. Keep casing filled
with water to counteract buoyancy.

4. Lower a steel bar or drill pipe to the bottom of the
casing to counteract buoyancy. Allow the grout to set.
Later, top off the borehole with grout and install a
protective cover.
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Installing QC Casing

Using an External Grout Pipe

This method is used in boreholes that have room for a grout
pipe (or hose) in the annulus between the casing and the
borehole wall.

1.

2.

Clear the borehole of debris. Check the borehole depth.
Attach bottom cap. Attach grout hose, if used.

Install casing to the specified depth. Lower pipe to the
bottom of the casing to counteract buoyancy. Cap the
casing to prevent entry of grout.

Lower the grout pipe to the bottom of the borehole and
pump in grout. You may have to “jet” the pipe into
place by pumping a mixture of grout and water. Then
pump in grout and retrieve the grout pipe.

Allow the grout to set. Later, top off the borehole with
grout and install a protective cover.
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Installing QC Casing

Using a Grout Valve

Grout valves are used when casing is installed in small
diameter boreholes that do not allow use of an external
grout pipe. The grout valve is a one-way valve installed in
the bottom cap of the casing. A grout pipe is lowered
through the casing to mate with the grout valve and deliver
grout.

Grout valves add about two feet to the effective length of
the casing, so the borehole should be about two feet deeper
to compensate.

Types of Grout Valves
Grout valves are illustrated on the next page.

The gasket-type grout valve couples with the grout pipe via
a straight pipe with a rubber gasket at its base. The grout
pipe is lowered onto the grout valve rest on the gasket. This
prevents grout from entering the casing. However, when
the grout pipe is withdrawn, grout spills out of the pipe into
the casing and must be flushed out with water.

The quick-connect grout valve has a quick connect fitting
that mates with another quick-connect fitting that is
attached to the grout pipe. When the grout pipe is with-
drawn, very little grout leaks into the casing. However, as
you are retrieving the pipe, you must be careful not to spill
grout into the casing, since you will have to flush it out.
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Installing QC Casing

1 % inch Grout Pipe

% inch Pipe

Gasket-Type
Grout Valve

1 inch Grout Pipe

Reusable Fitting
for Connecting
Grout Pipe to
Grout Valve

Quick-Connect
Grout Valve

QCVID-10.car
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Installing QC Casing

Using a Grout Valve

1.

2.

Install grout valve on bottom section of casing.
Install casing to the required depth.

Lower the grout pipe into the casing until it contacts the
grout valve. Rotate the pipe until it slips onto the grout
valve connector. Successful coupling can be tested by
pumping water through the grout pipe. If the water
level inside the casing rises, reposition the pipe and test
again.

Pump in grout until it spills out at the surface. The
weight of the grout pipe will keep the casing from float-
ing. Note: If you installed dry casing, pump water into
the casing as the grout level rises.

When you retrieve the grout pipe, the casing will float
upwards, so you must be prepared to hold the casing
down as you retrieve the pipe. Follow either of the two
procedures below:

» Gasket-type valve: If you are using the gasket-type
grout valve, raise the grout pipe well above the grout
valve and pump water into the casing to flush out the
grout. When clean water spills out at the surface,
gradually lower the pipe and continue to flush until
you have flushed grout from the bottom of the casing.
Then disconnect the pipe at the surface and leave it in
the casing to counteract buoyancy. When the grout
sets, withdraw the pipe.
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Installing QC Casing

Using a Grout Valve continued

* Quick-connect valve: If you are using a quick-con-
nect grout valve, retrieve the grout pipe and flush it
with water. Then lower pipe into the casing to coun-
teract buoyancy. You must avoid contact with the
quick-connect valve, since it can be opened easily.
You can fabricate a bracket that fits over the quick-
connect valve (the quick connect fitting stands about 3
inches off the bottom of the casing) or you can use a
1.5-inch schedule 40 water pipe (which has ID of
about 1.6 inches), which will slip over the quick-
connect valve. After the grout sets, withdraw the pipe.

5. Finally, top off the borehole with grout and install a
protective cover.
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Installing QC Casing

Stage Grouting

In stage grouting, grout backfill is placed in stages, so that
the pressure of grout never exceeds the collapse strength of
the casing. In general, you should consider stage grouting

when the depth of the borehole exceeds 200 feet.

* Grout can be delivered by hose or pipe. Hose must be
installed with the casing, but it is disposable and can be
left in place after grouting.

» Stage grouting with hoses requires at least two hoses.
The first pipe should extend to the bottom of the bore-
hole. The next pipe should extend to bottom of the the
next stage, and so on.

* Be sure to label or color-code each grout pipe to avoid
accidentally pumping grout or water down the wrong

pipe.
* Make some provision to counter buoyancy of the casing.

This is best done by applying a down force at the bot-
tom of the casing.
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Installing QC Casing

Overview of Stage Grouting with Hoses

1. Hoses are fixed to the casing as shown in the drawing
below. In Stage 1, calculate the volume of grout needed
to backfill the borehole above the end of the Stage 2
grout hose. Pump in that volume of grout plus about
30%. Leave the Stage 1 grout hose in place.

2. Pump water through the Stage 2 grout hose. The bot-
tom of the Stage 2 hose should be below the surface of
the grout, and pumping in water should flush grout
from the borehole. If no grout appears, pump more
grout through the Stage 1 hose and then test again.
Using this method, you can be relatively certain that
Stage 1 is grouted
satisfactorily. Continue pumping water through the
Stage 2 hose until “clear” water flushes from the bore-
hole. This ensures that the Stage 2 hose will be clear for
use later.

3. When the State 1 grout has set, grout Stage 2. Since the
bottom of the casing is now grouted in place, buoyancy
will no longer be a problem.

(S

To prepare a polyethylene hose for grouting,
cut a wedge-shaped end and several additional
holes. Then tape the hose to the casing.
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Termination
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Termination

Protective Caps and Enclosures

Project specifications usually require that the installation
be protected from traffic, vandalism, and debris. In some
locations, a locked cap may provide sufficient protection.
In other locations, a locking steel enclosure or a monument

case may be required.

Locking Caps
4~ pipe enclasureg
with locking cap
/""F‘
/“" | Sgbyn v
T
==

Monument Case

Accommodating a Pulley Assembly

Keep in mind that the inclinometer user will want to attach
a pulley assembly to the top of the casing. If the top of the
casing is deep inside a protective pipe, the user will not be
able to attach the pulley. Ideally, the enclosure should be
installed so that the top of the enclosure is only an inch or
two above the top of the casing. When the top of the casing
is deeper, the enclosure must provide a 10 inch clearance
around the casing if the pulley is to be attached directly to
the casing.
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Applications ,

Digitilt® inclinometers are used to
monitor subsurface movements of
earth in landslide areas and deep
excavations. They are also used to
monitor deformations in structures
such as dams and embankments.

Operation

Inclinometer casing is typicaily
installed in a vertical borehole that
passes through suspected zones of
movement into stable ground. The
Digitilt inclinometer probe, control
cable, pulley assembly, and readout
are used to survey the casing. The
first survey establishes the initial pro-
file of the casing. Subsequent sur-
veys reveal changes in the profile if
ground movement occurs.

During a survey, the probe is drawn
upwards from the bottom of the cas-
ing to the top, halted in its travel at
0.5 m or 2' intervals for tilt readings.

The inclination of the probe body is
measured by two force-balanced,
servo-accelerometers. One acceler-
ometer measures tilt in the plane of
the inclinometer wheels, which track
the longitudinal grooves of the cas-
ing. The other accelerometer mea-
sures tilt in the plane perpendicular to
the wheels.

SLOPE INDICATOR -

DURHAM GEO It SLOPE

INDICATOR

Digitilt Inclinometer Prohe

Inclination measurements are con-
verted to lateral deviations, as shown
in the drawing below. Changes in
deviation, determined by comparing
current and initial surveys, indicate
ground movement.

Plotting changes in deviation yields a
high resolution displacement profile.
Displacement profiles are useful for
determining the magnitude, depth,
direction, and rate of ground move-
ment.

Deviation
L x sine

Measurement
Interval L

Angle
of Tilt

GEOTECHNICAL & STRUCTURAL

Advantages

Proven Performance: Digitilt

inclinometer probes have earned a
world-wide reputation for durability,
high precision, and rapid response.

Repeatable Tracking: To ensure
consistent tracking in all types of
casing, the probe is equipped with
robust wheel carriages, sealed wheel
bearings, and specially designed
wheels.

Extended Installation Life: The
compact size of the Digitilt probe
allows it to pass through small radius
curves, extending the useful life of
the installation beyond that provided
by other inclinometer probes.

Computerized Testing: Each probe
undergoes thorough testing on a
computerized calibration table.

Reliable Control Cable: Digitilt
control cable is durable and easy to
handle, stays flexible in cold weather,
resists chemicals and abrasion, and
provides excellent dimensional sta-
bility. Flexible rubber depth marks are
permanently vulcanized to the cable
jacket. The marks cannot loosen and
have no rigid edges that can damage
the cable jacket and conductors.

Consistent Depth Control: The
pulley assembly, a recommended
accessory, helps the operator
achieve uniform depth control. The
one-way action of its cable clamp
ensures consistent positioning of the
probe.

Complete Solutions: Slope Indica-
tor’s inclinometer system includes
high-quality casing, vertical and
horizontal traversing probes, vertical
and horizontal in-place sensors,
recording readouts, graphing soft-
ware, and specialized accessories.
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METRIC PROBE SPECIFICATIONS
Wheel base: 500 mm.

Range: 53° from vertical.

Resolution: 0.02 mm per 500 mm.
Repeatability: +0.003°.

Calibration: 14 point calibration with NIST
traceable calibration device.

Temperature Rating: -20 to +50 °C.

Dimensions: 25.4 x 653 mm. Control cable
connector adds 92 mm to length of probe.

Weight: 1.8 kg.
Material: Stainless steel.

ENGLISH PROBE SPECIFICATIONS
Wheel base: 24".

Range: x35° from vertical.

Resolution: 0.0012 inch per 24 inches.
Repeatability: +0.003°.

Calibration: 14 point calibration with NIST
traceable calibration device.

Temperature Rating: -4 to +122 °F.

Dimensions: 1 x 30", Control cable
connector adds 3.75"to length of probe.

Weight: 4 ib.
Material: Stainless steel.

ACCURACY SPECIFICATIONS

Metric Systems: +0.25 mm per reading, or
+6 mm accumulated over 50 readings.

English Systems: +0.01 inch per reading, or
+0.3 inch accumulated over 50 readings.

These system accuracy specifications were
derived empirically from the analysis of a large
number of surveys and include both random and
systematic errors introduced by casing, probe,
cable, readout, and operator. Casing was
installed within 3 degrees of vertical, and opera-
tors followed recommended reading practices.

With careful installation of casing, redundant
surveys, and corrections for systematic error, sys-
tem accuracy can be improved to approximately
+1 mm and +0.05 inch per fifty readings.

Slope Indicator Head Office 12123 Harbour Reach Drive, Mukilteo, WA, 98275 USA
Tel: 425-493-6200 Tel: 800-331-0703 Fax: 425-493-6250 Email: solutions@slope.com

IL SLOPE

DIGITILT INCLINOMETER PROBE

Metric-UnitProbe ............ 50302510
English-Unit Probe.. . .......... 50302500
Digitilt inclinometer probe includes a carrying
case and instruction manual. Control cable,
pulley, and readout are not included.

CONTROL CABLE

30m Control Cable, Complete . .. 50601030
50m Control Cable, Complete . . . 50601050

100m Control Cable, Complete .. 50601100
100 ft Control Cable, Complete . . 50601002
150 ft Control Cable, Complete . . 50601003
300 ft Control Cable, Complete . . 50601004

Metric Cable, Custom Length. . .. 50601010
English Cable, Custom Length . . . 50601000
Connector for Readout ........ 50301800
Connector for Probe. . ......... 50303100
Control cables listed as complete are standard
lengths of cable and include connectors. If you
order a custom length cable, you must also order
connectors.

Control cable is supplied with no splices or sur-
face defects and has a rated strength of 480 ib
and a working strength of 120 Ib.

Metric cable is graduated with yellow 0.5-meter
marks and red 1-meter marks. English cable is
graduated with yellow 2-foot marks and red 10-
foot marks.

Cable has a steel core wire to control stretching,
a torsion braid to counter cable torque, a binder
layer to eliminate slipping of cable jacket relative
to the steel core, and depth marks that are vulca-
nized onto the cable jacket. The Neoprene cable
jacket resists chemicals and abrasions and is
flexible in cold temperatures.

Reels used to store cable should have hubs with
a diameter of eight inches or more. Power reels
should have hub diameter of sixteen inches.

PULLEY ASSEMBLY
SmallPulley................. 51104604
LargePulley................. 51104606

Pulley assembly clamps onto top of casing to
help operator control depth of probe. Cable
clamp serves as reference for depth marks.
Remavable pulley wheel facilitates insertion of
probe into casing.

Use small pulley with 48 or 70 mm (1.9 or 2.75")

casing. Use large pulley with 70 or 85mm (2.75
or 3.34") casing.

INDICATOR

READOUTS
Digitilt DataMate ............. 50310900

The Digitilt DataMate is a recording readout. The
Digitilt 09 is a manual readout. See separate
data sheets for details.

DUMMY PROBE
Metric WheelBase ............ 50304810
English Wheel Base............ 50304800

Reel & Line for Dummy Probe. . . .50304900

Dummy probe is used to test for casing continu-
ity, groove continuity, and obstructions or severe
distortions of casing that could hinder retrieval
of Digitilt probe and control cable. Dummy probe
is stainless steel and has dimensions and wheels
identical to those of Digitilt probe.

Reel with 60 m (200') of nylon line is used to
lower and retrieve dummy probe,

Slip-Ring Cable Reel

SLIP-RING REELS
200 m (650") capacity .......... 50503100
300 m (1150") capacity . ........ 50503300

Sturdy slip-ring cable reel allows the readout to
remain connected while the reel is operated.
Jumper cable, included, connects readout to reel.

STORAGE REELS
50m (164') capacity ........... 50502050
100 m (360') capacity . ......... 50502110

Sturdy storage reel with large diameter hub
keeps cable neat when not in use.

@ SLOPE INDICATOR

WWW.SLOPEINDICATOR.COM

Copyright 3/2006 by Siope Indicator, a division of Durham Geo-Enterprises. Products and specifications are subject to review and change without notice.
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Inclinometer
System

This Manual

Introduction

An inclinometer system includes inclinometer casing, an inclinometer probe and
control cable, and an inclinometer readout unit.

Inclinometer casing is typically installed in a near-vertical borehole that passes
through a zone of suspected movement. The bottom of the casing is anchored in
stable ground.

The inclinometer probe is used to survey the casing and establish its initial posi-
tion. Ground movement causes the casing to move away from its initial position.
The rate, depth, and magnitude of this movement is calculated by comparing data
from the initial survey to data from subsequent surveys.

This manual addresses the use and maintenance of the inclinometer probe and
control cable. It also provides an overview of taking readings and reducing data.

Other manuals cover casing installation, inclinometer readouts, and software for
reducing data.
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Parts of the Probe

Measurement
Planes

Orientation
of the Probe

The Inclinometer Probe

The inclinometer probe consists of a stainless steel
body, a connector for control cable, and two pivot-
ing wheel assemblies.

When properly connected to the control cable, the
probe is waterproof and has been used deeper than
1000 feet.

The wheel assemblies consists of a yoke and two
wheels. One of the wheels in each assembly is
higher than the other. This wheel is called the
“upper wheel” and has special significance, as
explained below.

The inclinometer probe employs two force-
balanced servo-accelerometers to measure tilt.
One accelerometer measures tilt in the plane of the
inclinometer wheels. This is the “A”axis. The other
accelerometer measures tilt in the plane that is
perpendicular to the wheels. This is the “B” axis.

The drawing at right shows the probe from the
top. When the probe is tilted toward the A0 or BO
direction, readings are positive. When the probe is

—— Control cable

tilted in the A180 or B180 directions, readings are negative.

Inclinometer casing is installed so that one set of
grooves is aligned with the expected direction of
movement. One groove, typically the “downhill”
groove should be marked AO.

In a standard inclinometer survey, the probe is
drawn from the bottom to the top of the casing
two times. In the first pass, the upper wheels of
the probe should be inserted into the A0 groove.
This ensures that movements are positive
values.

Manual, 2005/5/17
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Handling
the Probe

Caring for the
Probe

The inclinometer probe is a sensitive measuring instrument. Handle it with care.

» Transport the probe in its carrying case. If you drive to the site, carry the casing
in the passenger compartment, preferrably on a passenger seat.

« When you connect control cable to the probe, avoid overtightening the nut, since
this will flatten the O-ring and reduce its effectiveness.

» Before you lower the probe into the casing, turn the power on.

« When you insert the probe into the casing, cup the wheels with your hands to
compress the springs and allow smooth insertion.

» When you lower the probe into the borehole, do not allow it to strike the bottom.

» When you withdraw the probe from the casing, again cup the wheels with your
hands to prevent them from snapping out.

o When you rotate the probe, keep it upright and perform the rotation smoothly.

o The probe is rated for temperatures from -20 to 50 °C (-4 to 122 °F). Avoid using
the probe in temperatures outside this range.

This is an overview. See the last chapter, Inspection and Maintenance, for addi-
tional information.

Cleaning the Probe: When you finish a survey, wipe moisture off the probe and
replace the protective cap. If necessary, rinse the probe in clean water or wash it
with a laboratory grade detergent when you return to the office.

Cleaning the Connectors: Do not clean connectors with spray lubricants or electri-
cal contact cleaners. Solvents in these products will attack the neoprene inside the

connector. When it is necessary to clean the connectors, use a cotton swab slightly
moistened with alcohol. Be careful to use only a small amount of alcohol.

Drying the Probe: When you return to the office, remove protective caps from the
control cable, probe, and readout unit. Allow connectors to air-dry thoroughly for a
number of hours. Afterwards, replace the caps.

Storing the Probe: The probe, control cable, and readout unit should be stored in a
dry place. For extended storage, keep the probe in a vertical position.

Lubricating the Wheels: Lubricate the wheels regularly. Spray a small amount of
lubricant or place a drop of oil on both sides of the wheel bearings. Check that the
wheels turn smoothly.

O-Ring Care: Periodically clean and lubricate the O-ring on the connector end of
the inclinometer probe. Use O-ring lubricant.
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Introduction

Depth Control

Using the Pulley
Assembly

Control Cable

Control cable is used to control the depth of the inclinometer probe. It also con-
ducts power to the probe and returns signals to the readout.

* Metric control cables are graduated with yellow marks at 0.5 meter intervals and
red marks at 1-meter intervals. There are numeric marks at 5-meter intervals.

» English control cables are graduated with yellow markers at 2-foot
intervals and red marks at 5-foot intervals. There are numeric marks at 50-foot .
intervals. In addition, there are yellow bands of tape at 10 foot intervals. Each
band represents 10 feet from the last numeric mark. For example, 4 bands
represent 40 feet from the last numeric depth mark.

Accurate inclinometer measurements depend on consistent
placement of the inclinometer probe. Always align the depth
marks on the control cable with the same reference. Aim for
placement repeatability of 6 mm (1/4 inch) or better.

We recommend using a pulley assembly to assist with depth
control. The jam cleat on the pulley assembly holds the cable
and the top edge of the chassis provides a convenient refer-
ence for cable depth marks.

The small pulley assembly is used with 48 mm and 70 mm
casing (1.9 and 2.75 inch). The large pulley assembly is used with 70 mm and 85
mm casing (2.75 and 3.34 inch).

1. Remove the pulley from the chassis.

2. Clamp the chassis to the top of the casing.

3. Insert the inclinometer probe and control cable.
4. Replace the pulley.

Note: The distance between the top edge of the pulley chassis and the top of the
casing is one foot. Your data reduction software can automatically adjust for this, so
keep your survey procedure simple: use the marks on the cable and the top edge of
the pulley chassis for reference. Let the software do any extra work required.

Check that operators consistently use the pulley assembly. If the pulley is used for
one survey and not for the next, the resulting data sets will not be directly compara-
ble. Sometimes a monument case or a protective pipe makes it impossible to attach
the pulley assembly to the casing. In this case, you can make a removable adapter
for the pulley assembly. If you use an adapter, be sure to use it consistently.
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Cable Tips  Connecting Cable: When you connect control cable to the probe, avoid overtight-
ening the nut, since this will flatten the O-ring and reduce its effectiveness.

Calibrate your Cable: If you have time, “calibrate” your cable, recording the exact
position of cable marks. This can be important for long term monitoring projects.

Caring for Cable  Cleaning the cable: If necessary, rinse the cable in clean water or wash the cable in a
laboratory-grade detergent, such as Liquinox.® Do not use solvents to clean the
cable. Be sure the protective cap is in place before immersing the end of the cable in
water. Do not immerse the Lemo connector.

Cleaning Connectors: If it is necessary to clean the connector, use a cotton swab
moistened with a small amount of alcohol. Do not use spray lubricants or electric
contact cleaners. Solvents contained in such products will attack the neoprene
inserts in the connectors.

Drying Connectors: When you return to the office, remove protective caps from the
control cable, probe, and readout unit. Allow connectors to air-dry well for a num-
ber of hours.

Storage: Store cable on a cable reel when possible. The reel should have a mini-
mum hub diameter of 300 mm (12 inches). If a reel is not available, use the tech-
nique below to coil the cable.

Coiling Cable 1. Loop cable forward as shown in
drawing.

2. Twist cable backwards to make a
second loop as shown in drawing.

3. Continue coiling cable, alternating
loops as in steps 1 and 2.
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Good Practices

Setting Up

Position the Probe

Taking Readings

Use the same probe and control cable for each survey; if possible.

Use a pulley assembly, if possible. It protects the control cable and provides a
good reference.

Use a consistent top reference. The goal is placement repeatability within 5 mm
or 1/4 inch. If one technician uses a pulley and another technician does not,
probe positioning will be inconsistent, and data will have to be manipulated
before it is useful.

Always draw the probe upward to the reading depth. If you accidentally draw the
probe above the intended depth, lower the probe down to the previous depth,
then draw it back up to the intended depth. This technique ensures the probe will
be positioned consistently.

Wait 10 minutes for the probe to adjust to the temperature of the borehole.

Wait for displayed readings to stabilize as much as possible. If the readings do not
stabilize, try to record an average reading.

. When you arrive at the site, lay out a plastic sheet or tarp to set the equipment

on. You should have the inclinometer probe, the indicator, the control cable, and
the pulley assembly. Some people find it is useful to bring a basket or box to hold
the control cable and a rag to wipe off the probe and cable after readings have
been taken.

. Unlock and remove the protective cap from the casing. Attach the pulley

assembly.

. Remove protective caps from probe and control cable.

. Align the connector key with the keyway in the probe. Then insert the connector

and tighten the nut to secure the connection. Do not over-tighten the nut, since
this will flatten the O-ring and reduce its effectiveness.

. Turn on the indicator. This energizes the accelerometers, making them less sus-

ceptible to shock.

. Insert the probe into the casing with the upper wheels of both wheel assemblies

in the A0 groove. (Cup the wheels with your hands to compress the springs for a
smooth insertion). If you are using the pulley assembly, take out the pulley
wheel, insert the probe, and then replace the wheel.

. Lower the probe slowly to the bottom. Do not allow it to strike the bottom. Allow

the probe to adjust to the temperature inside the casing. Five or ten minutes is
usually sufficient.
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Record Data

Leaving the Site

At the Office

Manual, 2005/5/ 17

1. Raise the probe to the starting depth. Wait for the numbers on the readout to sta-
bilize. If you are using the DataMate, press the button to record both the A and B
axis readings. If you are using a manual indicator, write down the A-axis reading,
then switch to the B-axis and record that reading.

2. Raise the probe to the next depth. Wait for a stable reading, and then record it.
Repeat this process until the probe is at the top of the casing.

3. Remove the probe and rotate it 180 degrees, so that the lower wheels of both
wheel assemblies are inserted into the A0 groove. When you remove the probe,
cup the wheels with your hands to prevent them from snapping outwards. Also,
hold the probe upright when rotating it.

4. Lower the probe to the bottom, raise it to the starting depth, and continue the
survey. Take readings at each depth until you have reached the top. Remove the
probe. At this point, you may want to validate the data set and make any correc-
tions necessary.

Wipe off the probe and cable. Replace end-caps on cable and probe and return the
probe to its protective case. Replace the indicator’s protective plugs. Coil the cable.
Remove the pulley assembly and replace and lock the protective cap.

Wipe off the indicator and recharge its batteries. Transfer the data set to a PC. Oil
the probe wheels. If the storage place is dry, remove protective caps from probe,
indicator, and control cable to allow all connectors to dry.




Inclinometer
Measurements

Deviation

Cumulative
Deviation
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Data Reduction

The inclinometer probe measures tilt, rather than lateral movement. |
How does tilt provide information about lateral movement? The
basic principle involves the sine function, an angle, and the hypote-
nuse of a right triangle. We are interested in the length of the side

opposite the angle 6.

sind = side opposite
hypotenuse

side opposite = hypotenuse x sin6

In the drawing at right, the hypotenuse of the right triangle
is the measurement interval. The measurement interval is
typically 0.5 m with metric-unit inclinometers or 2 feet
with English-unit inclinometers.

The side opposite the angle of tilt is deviation. It is calcu-
lated by multiplying the sine of the angle of tilt by the mea-
surement interval. This calculation translates the angular
measurement into a lateral distance and is the first step to
calculating lateral movement.

By summing and plotting the deviation values obtained at
each measurement interval, we can see the profile of the
casing.

The black squares at each measurement interval represent
cumulative deviation values that would be plotted to
show the profile of the casing.

side opposite
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Displacements  Changes in deviation are called displacements, since the change indicates that the
casing has moved away from its original position. When displacements are

summed and plotted, the result is a high resolution representation of movement.
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Reducing Data
Manually

Displayed Readings

Combining Readings

Calculating
Deviation

Calculating
Displacement

Normally, computer software is used to reduce inclinometer data. Here, we show
only a simple overview.

Slope Indicator’s readouts display “reading units” rather than angles or deviation.
Reading units are defined below:

Displayed Reading = sin© x Instrument Constant
Reading English = sin© x 20,000

Reading Metric = sin0 x 25,000

The standard two-pass survey provides two readings per axis for each interval. The
probe is oriented in the “0” direction for the first reading and in the “180” direction
for the second reading. This two-pass system has several advantages. First, it elimi-
nates the sensor offset, which can change from survey to survey. Second, it provides
a means of detecting error through checksums and other routines. Third, it tends to
smooth the effect of random errors. At some point during data reduction, the two
readings are combined and averaged. For example:

AOReading = 359 A180Reading = —339
Averaged Reading = 359_2_339 = 349

To calculate lateral deviation, we average the A0 and A180 readings, divide by the
instrument constant, and multiply by the measurement interval. In the example
below, we show an English-unit calculation:

Lateral Deviation = Measurement Interval x sin ©

Combine the A0 & 180 readings

24inches x 359-(=339)""  and divide by 2 to average them.
2% 20, 000

\ Divide reading unit by instrument

= 0.4188inches constant to obtain sine of angle.

Displacement, the change in lateral deviation, indicates movement of the casing. To
calculate displacement, we find the change in (combined and averaged) reading
units, divide by the instrument constant, and multiply by the length of the mea-
surement interval.

Combined Reading = 700  Combined Reading

current — 698

initial —
Displacement = Measurement Interval x Asin©

700 — 698
2 % 20, 000

24 inches x

0.0012 inches

Il
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Calculating A checksum is the sum of a “0” reading and a “180” reading at the same depth.

Checksums
AOreading =359 A180reading =-339

Checksum = 359 + (-339)
=20

Bias (zero offset)  If you hold your inclinometer probe absolutely vertical and check the reading, you
will typically see a non-zero value for each axis. The non-zero value is the result of a
slight bias in the output of the accelerometers. The bias (or zero offset) may be neg-
ative or positive and will change over the life of the probe. This is not normally a
matter for concern, because the zero offset is effectively eliminated by the standard
two-pass survey and the data reduction procedure.

Below, we show an readings that have a zero offset of 10. During the first pass the
probe measures a tilt of 1 degree. During the second pass the probe measures a tilt
of -1 degree, because it has been rotated 180 degrees. See how the offset increases
the positive reading and decreases the negative reading, even though the measured
angle has not changed. However, when the two readings are combined, as discussed
in “Combining Readings” above, the offset is eliminated and the correct value
emerges.

y (reading)

m (sensitivity)

b (zero offset) x (degrees)

Tiltangle =1 degree. Theoretical reading unit=349  (20,000x sin (1))
Offset=10

Displayed A0 reading = 359 (349 +10)

Displayed A180 reading=-339  (-349+10)

Combined reading = 698 (359-(-339))

Averaged reading = 349
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Probe
Inspection

Probe
Maintenance

Inspection & Maintenance

Part What to check for Remedy

Wheel yoke Side to side movement Check pivot pin, which looks like screw. If pivot pin has
been turned too far, it may spread the wheel yoke. Turn
the pivot pin counter-clockwise to see if movement dis-
appears. If movement persists, replace the nylon spacers
or the entire wheel assembly. The wheel assembly can be
replaced by the user: kit number 50302555.

Wheel yoke Yoke does not return to If yoke is dirty, clean it. If problem persists, spring may be

fully extended position. broken or weak. Replace spring and roll pins or replace

wheel assembly using kit 50302555.

Wheel Side to side movement Bad bearing. Replace wheel assembly.

Wheel Does not turn freely Lubricate. If movement is still bad, replace wheel assem-
bly.

Body screws Loose screws, wobble in | Tighten screws. (Do not tighten pivot pin).

body, loose bumper

Connector Wear, corrosion Worn keyway may degrade O-ring seal. Learn how to

keyways connect cable without "hunting.” Remove corrosion and
change practice - allow connector to dry after use.

Connector Flattened, split Replace if flattened or split.

O-ring

Connector Bent pins Bent pins are easily broken when straightened. Replace-

pins ment of connector requires recuperation of probe

(expensive). Change connection practice - no hunting.

Moisture Management

Wipe off the control cable and probe when you finish the day’s final
survey, then wipe off the probe. Do not store wet cloth with the probe.
Allow the connector to dry thoroughly: remove connector cap and
allow connector to air-dry for a number of hours. Lubricate the
wheels. This helps displace moisture.

Wheels

Lubricate the wheels by spraying a small amount of lubricant or plac-
ing drops of oil on both sides of the wheel bearings.

O-Ring

vents.

Lubricate regularly with O-ring lube or silicone based grease. Do not
use WD-40 or any other lubricant spray that contains chlorinated sol-

Connectors

Clean connectors as necessary. Use a slim cotton swab moistened
with alcohol. Be careful not to bend pins.
Do not use electrical contact cleaners, especially sprays. Solvents in

these products will attack the neoprene inside the connectors. When
attacked, the neoprene swells and reduces the effectiveness of the O-
ring seal.

Storage

Store probe in dry place. Be sure that the box is dry, the wheels are
oiled, the connector is dry.
If probe is to be stored for an extended period, stand it vertically.
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Control Cable

. Part What to check for Remedy
Inspection
Cable Continuity If you have intermittent failures, perform continuity tests.
If a wire fails continuity test, you can check the Lemo con-
nector or return cable for servicing or replacement.
Cable Twists, worn markings, Twists indicate poor coiling technique. Change practice:

kinks, gouges

use cable reel, figure-8 coils, or over-under coils.

Worn markings: user is dragging cable over the edge of
the casing. Change practice - but must keep consistent
depths.

Kinks: if kinks do not straighten, there is probably internal
damage and likelihood of intermittent reading failures. If
any deep gouges, water can enter cable. In both cases,
bad section of cable must be removed, either by shorten-
ing the cable or replacing the cable.

Connector
key

Wear, corrosion

Change connection practice - no hunting. Remove corro-
sion and change practice - allow connector to dry after
use.

Connector
rubber insert

Swelling, poor seal

Rubber swells when attacked by WD-40 or contact clean-
ers. Swelling may prevent good seal and allow water to
enter connector.

Return for service if sealing is compromised.

Connector for | Corrosion, bad connec- Perform continuity check first. Then check this connector

Indicator tion. to eliminate as possible source of intermittent failures.

(Lemo) Unscrew bottom nut, being careful not to twist cable.
Slide shell off the end of the cable. Stide strain relief collet
out of the way and inspect connections, Twist and pull
wires gently. Good connections will not break. Repair as
necessary.

Connector for | Check O-ring Do not disassemble this connector. Requires about two

Probe hours and a pressure test to reassemble,

Control Cable

X Moisture Management
Maintenance

Wipe off the control cable as you draw the probe up on the last run of the
day.

When you return to the office, remove connector caps and allow connectors
to air-dry for a number of hours.

Cable

When necessary, rinse cable (but not connectors) in clean water or wash the
cable in a laboratory-grade detergent, such as Liquinox.
Do not use solvents to clean the cable.

Connectors

If it is necessary to clean the connector, use a cotton swab moistened with
alcohol. Sockets can be cleaned with a brush.

Do not use spray lubricants or electric contact cleaners. Solvents contained
in such products will attack the neoprene inserts in the connectors.

Storing Control Cable

Improper coiling of any electrical cable twists conductors and can cause reli-
ability problems. There are several ways to control twisting:

» Use cable reel with hub diameter of at least 200mm or 8"

+ Coil cable in a figure-8.

» Coil cable using over-under loops (2-foot diameter loops).
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Control Cable
Connectors

Testing

Servicing

Below is the wiring diagram for the connectors on the control cable.

N INDICATOR SENSOR SN

CONNECTOR  ~(NECTOR . PR CONNECTOR ~ CONNECTOR
12 — PWR g r O~
PWR GND O (ON
3 c
" A SIG 5 €
5 B SIG . O O
C
5 ANA GND r 0 O
INSERT INSERT
REAR VIEW REAR VIEW

Connectors are made to mate with each other but not with any other objects. Never
insert the probe of your multimeter into a socket. In making the measurements
below, simply touch the probe to the top of the socket.

Continuity Test: Pin 1 to Pin A, Pin 2 to Pin B, etc, should measure a little less than
1 ohm per 30 m (100 feet).

Isolation Test: Pin to pin should measure infinity. Also any pin to the body of the
connector should measure infinity.

Use caution when attempting to service either connector.

The Lemo connector on the indicator end of the cable is easier to
service. When you disassemble the connector, be sure that you do not twist the
cables.

The heavy connector on the sensor (probe) end of the cable is more
difficult to service. We recommend that you send it to the factory unless you are
experienced and are willing to spend some time working with it.

Manual, 2005/5/17
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Simple to operate, the compact Digitilt DataMate runs
16 hours, stores up to 40 surveys, and transfers data to
a PC for processing. Electronics have been updated to

provide significantly faster operation.

The Digitilt DataMate

The Digitilt DataMate records data
from inclinometer probes, tiltmeters,
and spiral sensors. It stores up to 40
complete inclinometer surveys and
powers a Digitilt inclinometer probe
for 16 hours.

The DataMate is designed for hard
use in difficult environments. Elec-
tronic components are rated for
extended temperatures. Connector
sockets are located on the face
panel, away from contact with mud,
water, or snow. The case is sealed
against humidity, and the bright,
backlit display is visible under all
lighting conditions.

Recording Surveys

The Digitilt DataMate keeps a list of
inclinometer installations in its mem-
ory. To begin a survey, the operator
selects an installation from the list.

The DataMate then displays the
starting depth for that installation,
and the operator positions the probe
at that depth.

The display shows the depth, the A-
axis reading, and the B-axis reading.
When both readings are stable and
ready to record, the DataMate dis-
plays a graphic “ready” signal, and
the operator uses the hand switch or
the keypad to record the readings.

SLOPE INDICATOR -

DURHAM GEO

JL SLOPE

INDICATOR 9

Digitilt DataMate

The DataMate beeps to confirm that
the readings were recorded and then
displays the next depth. The operator
raises the probe to this depth, waits
for the ready signal, and then records
the readings, repeating these steps
until the probe reaches the top of the
casing. The DataMate then prompts
the operator to rotate the probe 180
degrees and begin the second pass
through the casing.

The operator can correct a mistake at
any time by simply scrolling through
the data to any depth, repositioning
the probe, and continuing the survey
from that point.

Validating Surveys

The DataMate provides checksum
statistics to help the operator validate
the survey. By comparing the mean
and standard deviation of checksums
for the current survey with those of
previous surveys, the operator can
be confident that the data are good.

The DataMate provides routines to
help the operator identify question-
able readings, which can then be cor-
rected by repositioning the probe.
The DataMate displays “live” and
recorded readings side by side for
comparison, and the operator can
overwrite the recorded reading with
the live reading, if appropriate.

Convenient hand switch reduces fatigue and lets you
keep the DataMate clear of the work area.

GEOTECHNICAL & STRUCTURAL

Retrieving Surveys

Returning to the office, the operator
connects the DataMate to the PC’s
serial port and runs the DataMate
Manager program (DMM). DMM
retrieves the recorded surveys and
stores them in a database for easy
access. DMM can also save surveys
to ASClI files.

Processing Surveys

Slope Indicator inclinometer software
eliminates repetitive work, ensures
that calculations are performed accu-
rately, and dramatically reduces the
time required to process data.

DMM for Windows software lets you retrieve surveys
and produce reports containing readings and graphics.

The DMM program, included with the
Digitilt DataMate, can print reports
containing inclinometer readings,
checksum statistics, and simple
graphs of cumulative displacement
or cumulative deviation. It also pro-
vides routines for settlement correc-
tion, spiral dataset expansion, and
bias shift analysis.

DigiPro for Windows is an optional
graphing program that provides addi-
tional types of graphs, including
some diagnostic plots, and a number
of sophisticated correction routines.
A trial version is available for down-
load from the Slope Indicator web
site.

INSTRUMENTATION
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DIGITILT DATAMATE READOUT
Digitilt DataMate . ............ 50310900
The Digitilt DataMate is a portable readout for
Digitilt sensors. It provides depth prompts and
stores readings in memory for transfer to a PC.
Includes hand switch, battery charger, interface
cable for PC, and CD with DMM for Windows
and manual. Specify 100, 115, 220, or 240 volts
and 50 or 60Hz for charger. DigiPro software is
not included.

Sensor Compatibility: Works with English and
metric versions of vertical and horizontal inclino-
meter probes, tiltmeters, and spiral sensors.
Displayed Units: Metric indicator displays read-
ings as 25000 x the sine of the angle of tilt.
English indicator displays readings as 20000 x
the sine of the angle of tilt.

Survey Types: 2-pass survey for inclinometer
prabes; 4-pass survey for spiral sensors.
Memory Capacity: Holds a list of 40 installa-
tions. Stores up to 40 surveys (biaxial data from
2 passes of 2,500 depths - or 10,000 readings).

Maximum Survey Depth: 500 m or 2000 feet.

Reading Intervals: Fixed intervals. Minimum
interval is 0.5 m with metric probe or 1 foot with
English-unit probes.

Menu-Selected Functions

Record: Prompts operator with starting depth.
Displays A and B axis readings. Displays ready

signal when readings are stable. Displays next
depth after readings are recorded.

Manual Read: Allows use of DataMate when
memory is full or depth display is not required.

Validate: Calculates checksum statistics.
Correct: Allows user to comrect mistakes.

Compare: Calculates a single value for cumula-
tive deviation or cumulative displacement.
Comm: For communication with PC.

Print: Outputs ASCII data to a terminal program
running on a non-DOS/Windows computer.
Operating Time: 16 hours @ 20°C (68°F) of
continuous power to probe. Backup battery pre-
serves data for six months.

Temperature Rating: -20 to 50°C (-4 to 122°F).
Display: 20 x 2 backlit LCD rated for extended
temperatures.

Battery: 6 volt, 6 Ah, gelled electrolyte, lead-
acid battery. Recharges to 80% capacity in 16
hours using the included charger.

Case: Splashproof, non-submersible, aluminum
case with plastic shell. Connectors are water-
proof when capped or in use.

Dimensions: 127 x 178 x 178 mm (5x7x7").

Weight: 3kg (6.5 ib).

Slope Indicator Head Office 12123 Harbour Reach Drive, Mukilteo, WA, 98275 USA
Tel: 425-493-6200 Tel: 800-331-0703 Fax: 425-493-6250 Email: solutions@slope.com
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DMM FOR WINDOWS
DMM for Windows............ 50310970

The DataMate Manager program (DMM) trans-
fers readings from Digitilt DataMate to a PC.
DMM also processes, plots, and prints reports,

DMM is supplied on a Resource CD with the pur-
chase of the Digitilt DataMate and can be down-
loaded free from www.slopeindicator.com.

System Requirements: Windows computer
with RS232 serial port for communication with
DataMate. if not serial port is available, a USB to
serial adaptor is required.

Data Retrieval: DMM communicates with
DataMate through RS232 serial connection.
Retrieved readings can be stored in a database
or in ASCH! files.

Data Storage: Surveys retrieved from DataMate
are stored in an MDB database. DMM supports
drag-and-drop operations between databases
and provides easy functions for editing, renam-
ing, moving, and archiving installations and sur-
veys. Surveys retrieved from the DataMate can
also be saved as ASClI files.

Data Manipulation: DMM provides a settle-
ment correction routine and a spiral set expan-
sion routine. Both routines generate new
surveys.

Import Capabilities: DMM imports legacy data
from Slope Indicator’s previous formats and from
GTILT®. The program also allows manual entry
of data.

Report Capabilities: DMM prints inclinometer
readings with checksums, compares two surveys
(typically current vs initial) to generate A and B-
axis graphs of cumulative displacement. The pro-
gram generates graphs of cumulative deviation.
Graphs are displayed on screen and can be
printed in a report. Reports can also include
checksum statistics, bias-shift analysis tables,
and tabular data in digi units (differences and
changes).

INDICATOR

DIGITILT 09 INDICATOR
Digitilt 09, Metric............. 50300910
Digitilt 09, English ............ 50300900

The Digitilt 09 Indicator is a portable readout for
Digitilt sensors. It displays readings, but does not
record them. The user must keep track of depths
and readings on a field data sheet. A battery
charge is included. Please specify 100, 115, 220,
or 240 voit and 50 or 60Hz.

Compatibility: Digitilt inclinometer probes,
Digitilt tiltmeters, and spiral sensors.

Displayed Units: Metric indicator displays read-
ings as 2.5 x the sine of the angle of tilt. English
indicator displays readings as 2 x the sine of the
angle of tilt.

Readings can be entered into the DMM for Win-
dows database and graphed with DigiPro for
Windows. If you chose to do this, write down
readings without the displayed decimal point
and enter the readings as integers.

Resolution: Metric indicator provides resolu-
tion of 1 in 25,000. English indicator provides
resolution of 1 in 20,000.

Display: Large, backlit 4.5 digit LCD with heater
for cold weather operation.

Battery: Rechargeable 6 volt, 6 Ah gelled elec-
trolyte, lead-acid battery. Battery life is 12 hours
with fully changed battery. LCD heater reduces
operating tim up to 50% when temperature is
below 5° C {40° F).

Temperature Rating: -20 to 50°C (-4 to 122°F).
Dimensions: 127 x178x178 mm (5x7x7").
Weight: 3.4 kg (7.5 Ib).

@ SLOPE INDICATOR

WWW.SLOPEINDICATOR.COM

Copyright 3/2006 by Slope Indicator, a division of Durham Geo-Enterprises. Products and specifications are subject to review and change without notice.
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What is
the DataMate?

DataMate
Controls

Power Switch

Connector Sockets

KeyPad

Digitilt DataMate

The Digitilt DataMate is a recording readout that is used with Digitilt inclinometer
probes (vertical or horizontal), Digitilt tiltmeters, and the spiral sensor. It works
with both metric and English unit versions of these sensors.

Readings stored in the DataMate are transferred to a PC using the DMM software
supplied with the DataMate. The use of DMM is discussed in a separate manual:
DMM for Windows.

When you switch power on, the DataMate displays a copyright notice for ten
seconds or until you press Enter. The copyright date serves as the version number
for the DataMate.

Sensor: Socket for inclinometer control cable.
Power: Socket for battery charger or external power.

1/0: Socket for hand switch or computer interface cable.

Sockets are waterproof only when connectors are plugged in or when protective
caps are in place.

Up: Moves cursor up. Also scrolls forward through the alphabet (a...z).

Down: Moves cursor down. Also scrolls backwards through the alphabet (z...a).
Left: Moves cursor to the left.

Right: Moves cursor to the right.

Esc: Cancels current process and returns to menu.

Enter: Chooses menu items. In record mode, records readings.
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DataMate Menus

Main Menu

Read Menu

Surveys Menu

Comm Menu

Utilities Menu

1. Use the arrow keys to select (highlight) a menu item.

2. Press Enter to choose the item or Esc to exit the item.

The Main menu appears when you turn on the DataMate. The Main menu shows
the main functions of the DataMate.

Read Surveys Your screen may show

“Datasets” instead of “Surveys”
Comm Utilities

The Read menu lets you record inclinometer readings, edit inclinometer installa-
tion parameters, review and correct readings, and operate the readout in manual
mode, which displays readings but does not record them.

Record Installation

Correct Manual Read

The Surveys menu lets you list the surveys that are stored in memory, validate a
survey, check available memory, delete a survey, compare two surveys, and print a
survey to a communications program.

Dir Validate Memory

Del Compare Print

Comm puts the DataMate into communications mode for transferring data to and
from a computer. Communications requires the DMM program, the included
serial interface cable, and an RS232 serial port at the computer. If your computer
has only USB connectors, you must use a USB-to-serial adapter or a PCM serial
adaptor.

Waiting for PC...

The Utilities menu lets you set defaults, and check battery voltage and memory.

Batt Beep Light

Temp Date Contrast

Digitilt DataMate, 2005/5/27
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Setting Defaults

Checking
the Battery

Recharging
the Battery

Checking Memory

Moisture
Management

Date and Time: Choose Date from the Utilities menu. The DataMate displays the
current date and time. Press Enter to edit the date. Press Up or Down to change the
year, then press Right to move the cursor to month, etc. Press Enter when done.

Beeper: Choose Beep from the Utilities menu. Press Enter to toggle the beeper on
or off.

Backlight: Choose Light from the Utilities menu to switch backlight on. Choose
again to switch backlight off. Backlight increases battery drain by about 12 percent.

LCD Contrast: Choose Contrast from the Press Up or Down to adjust contrast for
easy viewing. Press Esc when done.

Choose Batt from the Utilities menu. A new, fully charged battery shows approxi-
mately 6.2 volts with a full charge. If the main battery drops below 6 volts, it should
be recharged.

For best performance, you should recharge the battery after every use of the Data-
Mate. We recommend charging it over night.

Plug the charger into an AC mains socket. Plug the Lemo connector into the
DataMate’s Power socket. Use the Utilities - Batt function to verify that the battery
is charging. You should see the voltage reading increasing.

Choose Memory from the Surveys menu. The DataMate can hold readings from
2,500 depths and up to 40 Surveys.

When you return to the office, remove caps from the DataMate’s connectors and
allow connectors to air-dry for a number of hours.

Use desiccant to keep the inside of the readout dry. This is particularly important in
hot humid weather. Warm moist air trapped in the readout can condense when the
readout is brought into a cool air-conditioned office.

To check the moisture level in the DataMate, choose Temp from the Utilities menu.
The DataMate displays humidity and temperature. Humidity levels from 20 to 60%
are normal. If humidity exceeds 75%, replace the desiccant. See instructions in the
chapter on inspection and maintenance.
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Overview

Setting Up
with DMM Software

Setting Up with
DataMate Keypad

Setting Up Installations

Setting up the DataMate involves entering a list of inclinometer installations into
the DataMate’s memory. You can do this with DMM software or with the
DataMate’s keypad.

This method is convenient when you are in the office:
1. Use DMM to create a setup database on your PC.
2. Connect the DataMate to your PC.

3. Use DMM to transfer the setup to the DataMate.

This method is convenient when you are in the field.
1. Choose Read.
2. Choose Installation.

3. Press Down key to scroll past any previously entered installations. The cursor
stops on the word, “Create” Press Enter.
4. Enter the required information (see next page). To make an entry:
Press the Right key to move the cursor into the editing zone.
Press the Up or Down key to change the character under the cursor.
Press the Right key to move to the next column.
Press Enter to move to the next field.

5. To correct a mistake, press the Up or Down key to display the line that you want
to correct. Then press the Right key to enter your correction.

Note 1: DataMates built before 5/2005 have a slightly different editing routine: The
the cursor is automatically placed into the editing zone. The Up or Down keys have
only one function: they change the character under the cursor. They cannot be
used to scroll the display or move from field to field.

Note 2: The DataMate can hold a maximum of 40 installation records. If there are
already 40 installation records in the DataMate, the Create command does not
appear, and you cannot enter an installation.

You cannot delete installations using the DataMate keypad, but you can still record
a survey, if necessary. At recording time, select any installation and change its
parameters as necessary.
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Installation Fields

Check
the Installations

Site & Install#: Every installation has a two-part identifier consisting of a “site” and
an “installation.” Enter up to 6 characters for each.

A0 dir: Enter up to 3 characters to identify the compass heading of the A grooves.
Not used for any calculation, so this field is optional.

Operator: Enter up to 3 characters to identify the operator. Optional.
Sensori: Enter the serial number of the probe. Optional, but recommended.
Sens Type: Choose Digitilt for inclinometer probes or Spiral for spiral sensors.

Units: Choose Metric or English. If you don’t know, check the distance between the
upper and lower wheels of the probe: 0.5 m for metric systems; 2 feet for English-
unit systems.

Ins Constant: Use 25000 for metric-unit systems or 20000 for English-unit systems.

Start: Enter the starting depth for the survey. Surveys typically start at the bottom
of the casing. With English-systems, it is best to use an even number so that 2-foot
intervals coincide with cable markings.

End: Enter the ending depth for the survey, typically 0.5 for metric-unit systems or
2 for English-unit systems.

Interval: Enter 0.5 for metric-unit systems and 2 for English unit systems.

Verify that the DataMate now holds your installation list:
1. Choose Read from the main menu.
2. Choose Installation.

3. Scroll through the list of installations.




Good Practices

Recording Surveys

. Use the same probe and control cable for each survey, if possible.

. Use a pulley assembly, if possible. It protects the control cable and provides a

good reference.

. Use a consistent top reference. The goal is repeatable placement of the probe

within 5 mm or 1/4 inch. If one technician uses a pulley and another technician
does not, probe positioning will be inconsistent, and data will be unusable.

. Power up the probe before you insert it into the casing. Powered-up sensors

resist shock better than unpowered sensors. Compress the wheels with your
hand to allow smooth insertion of the probe into the casing.

. Always wait 10 minutes for the probe to adjust to the temperature of the bore-

hole. This helps prevent bias-shift (offset) errors.

. Always pull the probe upward to the reading depth. If you accidentally pull the

probe past the intended depth, lower it to the previous depth, then pull it back up
to the intended depth. This ensures consistent placement.

. Wait for displayed readings to stabilize. The DataMate displays 3 diamonds when

readings have stabilized within two units. If the reading does not stabilize, watch
the display and try to record an average reading.

. When you remove the probe from the casing, use your hand to compress the

wheels so that they don't spring free or force the body of the probe to strike the
side of the casing. This helps prevent bias-shift errors.

. Check your readings on site using the DataMate’s Validate command. If neces-

sary, reposition the probe at the required depth and using the Correct command
to obtain a new reading for that depth.
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Recording
a Survey

Start depth

1. Connect the control cable to the probe. Do not over tighten. Plug the other end
of the control cable into the Sensor socket on the DataMate.

2. Switch on the DataMate. Press Enter to display the main menu.

Surveys
Comm Utilities

3. Choose Read, then Choose Record.

Installation
Correct Manual Read

Your DataMate may display
Datasets rather than Surveys.

4. Choose the appropriate installation from the list.

Select Installation

SR18 IN1

5. Press Enter to step through the installation parameters without making changes.

Normally, no editing is required.

Edit Installation

Site :SR18 IN1

Press Enter to step through
these parameters

6. Finally the DataMate displays the Start depth (bottom depth).

50.¢ 204 48

Depth A0 BO

7. Insert the probe into the casing with upper wheels in the A0 direction.
Lower the probe to slightly below the start depth.

8. Wait ten minutes for the probe to adjust to the temperature at the bottom. This
step is important for consistent readings.

9. Begin the survey. Raise the probe to the start depth, then watch for a stable
reading. Normally, you will see three diamonds, as shown below. Press Enter to

record the reading.

50.¢ 206 ¢ 52¢

Depth A0 BO

Digitilt DataMate, 2005/5/27
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Press Enter to record.




Recording a Survey  10.The DataMate beeps and scrolls up to the next depth. The reading just recorded

continued is now on the bottom line. Raise the probe to the next depth (shown in the top
line of the display) and wait for the numbers to stabilize. Press Enter to record
the reading.
After you record the _ » | 480 210 55
reading, pull the probe ) Recorded readings are
to the next depth. | Recorded readings
up to the next dep 50.* 206* 52* - marked with a *

11. Repeat this process until you have recorded a reading at the top of the casing.
The DataMate displays a menu. Choose Continue.

Done Del

12.The DataMate now displays the starting depth for the second pass. Remove the
probe from the casing and rotate it 180 degrees so that the upper wheels point to
the A180 direction. Insert the probe and lower to the bottom of the casing, or
slightly below the start depth.

50.¢ -210 -60

Depth A180 B180

13.Raise the probe to the start depth, and wait for the numbers to stabilize. Press
Enter to record.

Recorded readings
48 ¢ -215 -75 for the second pass
are marked with
" ) . —
50.7 2107 60T - the Pi symbol.

14.Repeat these steps until the probe is at the top of the casing and you have
recorded the last reading. Choose Done from the menu, and remove the probe

from the casing.

Continue 0

15.You may want to validate the survey using the DataMate’s validate command.
See Appendix 1 for instructions.
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Making Corrections

Cancelling a Survey

Deleting a Survey

Deleting
an Installation

If you make a mistake during the survey, you can easily correct it.

1. Use the Down key to return to the depth where the mistake was made. The depth
should appear on the top line of the display.

2. Lower the probe below that depth, then pull it up to the exact depth.
3. Press Enter to make the top line active. A diamond appears next to the depth.
4. Wait for the readings to stabilize, then press Enter to record.

5. Continue recording as in a normal survey.

1. Press Esc. If you press Esc by mistake, press Continue.

2. Choose Del to delete the survey that you cancelled.

3. The DataMate prompts for confirmation. Press Up to confirm.

If you want to record a survey, but the DataMate prompts “no room in memory” or
“too many surveys,” you must free some memory by deleting a survey.

1. Choose Surveys from the main menu.

2. Choose Del.

3. Select a survey to delete and press Enter. (Surveys marked with the A symbol
have been retrieved by a PC, so it might be safe to delete one of them.)

4. Press Up to confirm the deletion or Esc to cancel. The DataMate deletes the
survey. To avoid possible loss of data, do not switch the DataMate off during this
process.

The DataMate itself provides no way to delete installations. DMM is required for
deleting installations. However, if you need to survey an installation that is not in

your DataMate, you can “borrow” another installation temporarily and fix it later
with DMM.

1. Go to Read - Record - and choose an installation (remember its name for later).

2. As you step through the installation parameters, change the start depth, stop
depth and any other parameters.

3. Record the survey.

4. When you return to the office, upload the survey as usual. Then use DMM to
create a new installation and move the survey to that installation. The How-To
notes in the DMM manual show how to do this.
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Overview

Using DMM

Using a
Terminal Program

Retrieving Surveys

To retrieve surveys, connect your DataMate to your PC and run the DMM
program. This is the normal and most efficient way to retrieve data.

Detailed instructions are provided in the DMM manual. The basic steps are:

1.

2,

3.

Connect the DataMate to your PC. Choose Comm on the DataMate.
Start DMM and choose Retrieve Surveys.

Drag and drop the retrieved surveys into your project database (or export sur-
veys to a text file).

You can also “print” surveys, one by one, to the DataMate 1/O port and run a termi-
nal program on your PC to receive it. This is for special purposes only.

1.

2,

3.

Connect the DataMate to the PC.
Start your terminal program. Set it for 8-bit, no parity at 9600 bps.

Set the terminal program to “capture” or “log” the data sent from the DataMate.
Specify a file name for the captured data.

. Choose Print from the DataMate’s. Set the baud rate for 9600 and press Enter.

Then select the survey and press Enter to “print” it.

. Your terminal program will usually display the readings as they are sent from the

DataMate.

. Close the file with your terminal program.

Digitilt DataMate, 2005/5/27
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Validating Surveys

About Checksums A checksum is the sum of 0 and 180 degree readings at the same depth. Ideally, the
sum should be zero since the readings have opposite signs. In practice, variations in
casing grooves, the positioning of the probe, and the bias of the sensors contribute
to non-zero checksums.

In general, checksums for the A-axis should be within 10 units of the mean check-
sum for the A axis. For example, if the mean checksum is 5, acceptable A-axis
checksums can be as large as -5 or +15. The checksums for the B-axis should within
20 units of the mean checksum for that axis.

Larger checksums may indicate that the probe wasn’t positioned correctly or the
reading was not stable when recorded. Larger checksums may also be caused by
debris in the groove, an out-of-round casing section, a separated casing section, a
wheel falling on a casing joint.

Standard Deviation = The standard deviation of checksums can provide a quick way to confirm that the
of Checksums  current survey is comparable to other surveys for the same borehole. Using the
standard deviation in this manner requires that you establish a “typical SD” for
each axis.

Obtain the “typical SD” from your initial survey. (It is good practice to make sev-
eral “initial” surveys of the casing, compare them, and select one to be the official”
initial.) Since the initial survey represents good readings, the standard deviation of
checksums for that survey can be used as “typical SD” for that installation. Note
that the “typical” is likely to be different for every installation.

When you obtain a new survey, run the DataMate’s validation routine. Compare its
SDs to those of the initial survey. If the standard deviation is 3 to 5 units of typical,
the data is probably good. For example, if the typical standard deviation is 4, then

acceptable standard deviations for subsequent surveys could range as high as 7 or 9.

Narrower limits may be appropriate for deeper installations and critical measure-
ments. Wider limits may be appropriate for shallower installations or for poorly-
installed casing.
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Validating
a survey

Check the Standard
Deviation

Check Zone Statistics

Here is a typical validation procedure:

1. Check the standard deviation of checksums. Is it typical for this casing? If so, the

1.

survey is probably good and needs no further validation. You can quit the valida-
tion routine.

. If the standard deviation is not typical, check the standard deviation for the

different zones. If any group shows an obvious problem, examine the individual
checksums in that group. Also look for drifting mean checksums. A drifting
mean may indicate a problem with the electronics inside the probe.

. If you find a checksum that is too large, examine the readings at that depth to

determine whether the bad reading was recorded in the 0 or the 180 orientation.
Afterwards, you can correct the data by taking another reading for that depth.

. The steps below explain this in detail.

. Choose Validate from the Surveys menu.
. Choose a survey to validate.

. After a short delay, you will see a display that shows both the mean (MN) check-

sum and the standard deviation (SD) of checksums:

MN A=51.337 B=45.674
SD A=4.1781 B=5.7170

. Compare the standard deviation with the “typical” SD that you have established

for the installation. If the standard deviation is acceptable, press Esc to quit.
Otherwise, look at the SD for each zone.

Press Enter to view the zone with the largest SD. You will see a display that looks
something like this:

Zone statistics include 10 readings. In

25. - 20. SD. this case, there are 10 half-meter read-

A=3.2264 B=10.3388 ings in the zone from 25m to 20m.
. To view the mean checksum for this zone, press the Left arrow. Press Right to
redisplay the SD.

. Press Up or Down to display other zones. Again, the Left and Right keys toggle

between mean and standard deviation.

. If you decide the survey is acceptable, press Esc to quit. Otherwise, note the

zones (depths) that you want to inspect and continue.

Digitilt DataMate, 2005/5/27
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View Individual  Follow the steps below to find depths with large checksums:

Checksums L . .
1. After viewing the checksum statistics, press Enter to view checksums. The Data-

Mate first displays the largest checksum in the survey. In this case, the 89 in the B
axis is largest.

25. 20 89
255 25 34
Depths A B

2. Use the Up and Down keys to view checksums at other depths. When you are
finished viewing checksums, press Esc.

Isolating the Bad A large checksum may indicate a bad reading, but does not indicate which reading
Reading  was bad (the 0 or the 180 reading?). To isolate the bad reading, you must view read-
ings above and below the suspect reading. .

1. Choose Read from the main menu.
2. Choose Correct, then choose a survey (If necessary, press Right to see dates).
3. Press the Enter key to skip through parameters.

4. Choose 0 (orientation). Scroll through readings to the suspect depth. Check
readings above and below the depth. A bad reading does not fit with the readings
above and below it.

5. To view 180 readings at the same depth, press the Right arrow. Press again to dis-
play the 0 readings.

6. Note the depth and orientation of the bad reading. Then press Esc.

Correcting a Reading 1. Choose Correct from the Read menu.

2. Choose 0 or 180, and scroll the DataMate to the required depth. The depth
should be displayed on the top line.

3. Lower the probe to the required depth. Wait for the probe to adjust to the tem-
perature in the borehole (5 to 10 minutes if the probe has been in open air)

4. Press Enter to activate the reading. Press Enter again to record the reading.
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Comparing Surveys

Overview  The DataMate can calculate a single value for cumulative deviation or cumulative
displacement.

Cumulative 1. At the Main Menu, select “Surveys” Then select “Compare.”

Deviation 2. The DataMate prompts for the current survey. Press Enter to select the suggested

survey or scroll to find a different survey.

3. The DataMate prompts for a “previous” survey. Press Esc since you do not want
to calculate displacement.

4. The DataMate asks you to confirm a conversion value of 1. Press Enter. This will
display metric data in meters and English data in feet.

5. The DataMate then calculates the cumulative deviation for the survey and dis-
plays it.

6. Press Esc to return to the Surveys menu.

Note The DataMate calculates cumulative deviation by summing incremental
deviations from the bottom of the casing to the top.

If you are interested in borehole drift, you probably want the top of the borehole to
be used as reference. The DataMate does not offer this as a choice, but when sum-
ming from the top, the deviation at the bottom of the borehole will be the same
value except in the opposite direction.

Cumulative  To calculate displacement, the DataMate must contain two surveys for the same
Displacement  installation.

1. Choose Surveys from the main menu, then choose Compare.

2. The DataMate prompts for the current survey. Press Enter to select the sug-
gested survey or scroll to find a different survey. Then the DataMate prompts for
a “previous” survey. Scroll to find the initial set, then press Enter.

3. The DataMate prompts for a conversion value. Enter 1000 for a displacement in
millimeters (with metric data). Enter 12 for a displacement in inches (with
English unit data).

4. The DataMate then calculates the cumulative displacement for the survey and
displays it. Press Esc when done.
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Inspection

Maintenance

Inspection and Maintenance

Part What to check for Remedy

Desiccant Check humidity under If humidity exceeds 75%, replace or recharge
utilities menu. desiccant.

Batteries Check main battery and | Main battery can be recharged. If battery does not hold
lithium battery under charge, battery can be replaced. Lithium backup battery
utilities menu. is good for 7 to 10 years if main battery keeps charge.

Return for servicing if Lithium battery is bad.

Connectors Dirt, bent pins, o-ring Clean with alcohol moistened swab. Note that connec-
tors are “water proof” only when capped or when con-
nector is plugged in.

Self Test ErrorQor 1 Bad signal input. Return for servicing.

Error 2 or 3 +12V sensor power. Disconnect control cable and probe.
Try again. If error goes away, problem could be in probe
or cable. Connect cable only. If no error, then probe is the
problem. This error could also be caused by discharged
battery. So try recharging battery first. If error persists,
some component must be returned for servicing.

Error 4 Main battery is low. Try recharging. If error persists,
replace battery

Error 5 Memory keep alive power is bad. Retrieve any data
before switching off. Then return for service.

Error 6 Operating temperature range exceeded. Either below -20
or above 60C.

Error 7 Humidity above 80%. Replace desiccant.

Battery Recharge battery after every use. Charge at feast two hours for
every hour of use. Charging overnight is common practice. Do
not change longer than 72 hours. Longer charge time may
damage the battery. A new, recharged battery will show 6.2V
or higher.

The DataMate displays a low battery warning when voltage
drops to 5.5 volts. Turn off the DataMate when the warning
appears and then recharge as soon as possible. Deep dis-
charge of the main battery can reduce its performance and
shorten its life,

Desiccant Check humidity under utilities menu. If humidity exceeds
75%, replace desiccant.

Connector sockets If it is necessary to clean the connector, use a small brush or a
slim cotton swab. Do not use spray lubricants or electric con-
tact cleaners. Solvents contained in such products will attack
the neoprene inserts in the connectors,

Digitilt DataMate, 2005/5/27
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Replacing
Desiccant

Wiring Diagram
for Interface Cable

Wiring Diagram
for Hand Switch

You must open the DataMate to change the desiccant. You should ground yourself
to prevent a static discharge that could damage the DataMate’s electronics.

Remove the two screws from the bottom of the case. Hold the top panel and pull off
the case. Look for the desiccant pack between the battery and the panel connectors.
Replace the desiccant pack with a new one. You may be able to renew the desiccant
in an oven at 250 °F (121 °C) for 16 hours. Do not use a microwave oven to renew
the desiccant. You may damage your microwave oven.

Before you replace the case, apply a light coat of silicone grease to the gasket. Also
lubricate the O-rings on the screws. Then slip the DataMate back into its case,
checking that the gasket is seated properly. Replace the screws and tighten to draw
the top panel squarely against the case. Do not over-tighten the screws

Below is the wiring diagram for the connectors on the control cable.

DB25 FEMALE
LEMO 2E (THRU ADAPTER
6 PIN DB9 FEMALE 52613055)
" ——= ——
| DCD i’ {40TR | — 2 DR |
2
| RX i iz RX | —|3 RX |
| X X 3™ | —zw |
| GND i’ {seND | — 76N |
swa
| |T§RESERVED | ' | |
| SWB —)ror | | | |
| I | REMOTE swiTcH L — L—d
52613055
488
—\,
‘U CABLE olraislo
3 2 1 10'
PINS | EMO 2F D89 '
& PIN FEM DBSM ~ DB25F DTE

Below is the wiring diagram for the hand switch.

1
PUSH BUTTON Ne—] TX
DATA RECORD SWITCH NC 24 RX
3

{_—_E_l NC

ol T 41 SW-A|

! i I ol 2 Ne-2H DGND |

(N COIL. CORD L—|° Sw-B|
01880024 20ga POLYETHYLENE

2’ EXTENDS TO ABOUT 15° | |
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Trouble-Shooting

Tech Noteson  Many questions can be answered by a visit to the Tech Notes section of
slopelndicatorcom  www.slopeindicator.com. Go to Support - TechNotes. The scroll down the page to
find the inclinometer tech notes. Take a look at the Digitilt DataMate Q & A page.

Readings Not Stable =~ The DataMate's "ready” signal is displayed when readings in both axes are stable
within 2 digits. If this happens occasionally, but readings vary within 3 or 4 digits,
you can record the readings with no significant loss of accuracy.

o If this problem always occurs at a single installation and at a just a few depths, it
is possible that the backfill around the casing has washed away or was simply
incomplete.

« In some situations, such as when there is no water in the inclinometer casing,
control cable can go into a slow oscillation, shaking the probe, and preventing
full stabilization of readings. The same may occur at sites where heavy
construction machines are active. In this case, look for the average reading.

» Reading instability can also be caused by a low battery, so always check battery
voltage before you leave the office.

» If readings always take a long time to stabilize, and this happens at all installa-
tions, contact Slope Indicator.

Strange Readings A &B readings are midrange or higher (e.g. +6000 or -6000): Mid-range readings
like this point to a cable problem. It is likely that one of the power wires is bad. The
problem may be in a a broken or corroded wire in the connector.

Readings are very high, for example 12,000: If your DataMate shows a full scale
reading, such as 10,000 or 12,500, when the probe is near vertical, there is probably
water in the connector or in the cable.

Reading of +1786 (English) or 3125 (Metric): Typically, many readings will have this
same number. This indicates an input line problem. The problem is probably in the
cable or a connector. If you disconnect the signal cable, you will see the same num-

ber.

Reading of 60 or some other low number: If you see a low number that stays con-
stant in one axis, the problem is mostly likely in the probe. The accelerometer for
that axis is not working and the op amp is trying to compensate, resulting in a con-
stant value.
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Groundwater Monitoring Plan
Gentilly Landfill “Type III”
029005/5473/5473 with DEQ comments 08-22-06.doc/August 22, 2006

1.0 INTRODUCTION

The Gentilly Landfill “Type III” is located at 10200 Almonaster Avenue in Orleans
Parish, New Orleans, Louisiana, and is situated on top of a previously “closed” Type II
landfill. The Gentilly Landfill “Type III” falls totally within the footprint of the “closed”
Type 11 facility and accepts construction and demolition waste, wood waste, and
hurricane generated materials in accordance with Louisiana Department of

Environmental Quality (LDEQ) regulations.

This facility monitoring plan has been submitted in accordance with LDEQ
Administrative Order No. 1036 dated April 3, 2006, and provides the location of monitor
wells, well details, sampling procedures and frequencies, analytical parameters,
monitoring data evaluation, and reporting procedures for site groundwater at the Gentilly
Landfill “Type II”. This monitoring plan will be instituted to provide an early warning

of chemical changes in groundwater quality at the facility.
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Groundwater Monitoring Plan
Gentilly Landfill “Type III”
029005/5473/5473 with DEQ comments 08-22-06.doc/August 22, 2006

2.0  GROUNDWATER MONITORING
2.1 PROPOSED GROUNDWATER MONITOR WELL LOCATIONS

A series of eleven groundwater wells will be installed around the perimeter of the

landfill. Figure 1 provides proposed monitor well locations. Table 1 provides the

proposed groundwater monitoring system.

Table 1: Groundwater Monitoring System Designation and Coordinates

Proposed Location Proposed Location
Well ID Designation (Northing) (Easting)
MW-1 Up-Gradient 548881.19 3709496.51
MW-2 Up-Gradient 549075.04 3711079.27
MW-3 Up-Gradient 549383.94 3712915.22
MW-4 Down-Gradient 550257.81 3708341.97
MW-5 Down-Gradient 550316.91 3709144.47
MW-6 Down-Gradient 550303.28 3709943.71
MW-7 Down-Gradient 550461.36 3710676.41
MW-8 Down-Gradient 550447.48 3711557.44
MW-9 Down-Gradient 550824.01 3712311.62
MW-10 Down-Gradient 550269.13 3713188.55
MW-11 Down-Gradient 550782.23 3713904.57

Source: MII, 2006

22 MONITOR WELL DETAILS

The groundwater monitor well network for the site will provide for monitoring the first
water-bearing strata located directly beneath the humus layer which underlies the Class 11
landfill. Previous borings conducted by Metroplex Industries, Inc. (MII) in 2002, Soil
Testing Engineers, Inc. (STE) in 2006, and Weston in 2006 indicate that the first water
bearing strata is located approximately 20-feet to approximately 35-feet below ground

surface.
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Monitor well screens will be 10-foot long and will be screened in the sand layer
encountered beneath the humus layer. If a continuous sand layer is not encountered at a
boring location, the screened section will be installed within sandy water bearing layers
or seams within the underlying clay matrix. If the sandy water bearing zones within the

clay matrix are not encountered at the boring location, then the monitor wells will be

screened within the humus layer.

Surface casing will be utilized in each monitor well to minimize seepage from buried
Class II waste placed by the previous landfill. The surface casing will consist of 8-inch
PVC and extend through the waste and humus layer and terminate at the top of the
monitor well screen. The surface casing will be grouted in place using cement/bentonite
grout and allowed to cure prior to completion of each monitor well. Attachment 1

provides a Typical Monitoring Well Construction Detail.

Each monitor well will be installed by a contractor that has met the licensing
requirements for a “contractor or driller” as set forth in Chapter 5 of the Water Well
Rules, Regulations and Standards, State of Louisiana. Monitor well construction will be
in accordance with the “Construction of Geotechnical Boreholes and Groundwater
Monitoring Systems” prepared by the LDEQ and Louisiana Department of

Transportation and Development.

23  WATER LEVEL MEASUREMENTS, SAMPLING FREQUENCY, AND
ANALYTICAL PARAMETERS

2.3.1 Water Level Measurements

In addition to the obtaining the water level measurements during sampling events,
monthly groundwater elevation measurements will be obtained from each groundwater
monitoring well. One ground water elevation reading will be obtained in the morning

and one ground water elevation reading will be obtained in the afternoon with at least
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12 hours between each set of readings. Monthly readings will be obtained during the
6 month period after installation. Reference tide elevations representative of water level

elevations within the adjacent Intracoastal Waterway will also be obtained during this

period to evaluate the interconnectivity of the waterway with the site groundwater.

2.3.2 Sampling Frequency and Analytical Parameters

Ground water sampling will be conducted for a 3 year period. Baseline groundwater data
will be obtained quarterly for 1 year and semi-annual for year two. Sampling parameters
for Year 1 baseline and Year 2 semi-annual monitoring are provided in Tables 2 and 3
located in Attachment 2. Year 3 semi-annual sampling parameters will be selected based

upon the analytical results of the first two years of groundwater sampling.

Quality assurance and groundwater sampling protocols are presented in Attachment 3.

24  ANALYSIS OF RESULTS

Background samples will be obtained and a trend analysis, and an upper boundary level

for each parameter will be determined. This upper boundary will be the mean of the

measured results of each parameter plus one standard deviation.

The results of the detection analysis will be compared to the background trend analysis
for each parameter. A report identifying any parameters that exceed the upper boundary
level will be provided to the LDEQ. Plots of each detected parameter over time will be

presented as part of this trend analysis.

If a significant difference in groundwater quality of any down-gradient monitor well is
found, further analysis of the data may be required. Should any apparent degradation of
groundwater quality occur, the LDEQ will be notified within 90 days following the

sampling event and the LDEQ shall determine if additional evaluation is required.
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2.5 REPORTING REQUIREMENTS

A written report containing groundwater sampling results will be submitted to the LDEQ

within 45 days after sample analysis have been completed, and within 90 days after the

sampling date. The report will include the following information:

Monitor well data sheets,

Groundwater monitoring reports,
Chain-of-custody forms,

Laboratory analytical results,

Monitor well location map,

Monitor well construction summary,

Monthly and event ground water elevation data,

Potentiometric maps for the uppermost aquifer, and

Y *® N kD=

Plot of trend analysis for each event after background sampling is

complete.
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GENTILLY LANDFILL
GROUNDWATER MONITORING PARAMETERS

Table 2 -- Appendix I to Part 258—Constituents for Detection Monitoring

Year 1 and Year 2 Sampling Parameters

Common name \1\ CAS RN \2\
Inorganic Constituents:
(1) AntimOmy . .o vi ittt e (Total)
(2) AYSenicC. ... ettt (Total)
(3) BATiUM. . v vt vt i it it it aee s (Total)
(4) Beryllium. ... ..o vvrinevnnnannnn. (Total)
(5) CadmiUmM. oot (Total)
(6) ChIrOomMiUmM. . vt e vt v ine e neenan s (Total)
(7) Cobalb. ..t it i i e (Total)
(8) COPPREL -+ttt vv it tm e et eanees (Total)
(9) Lead. .. vue i ine i it (Total)
(10) Nickel. ... vt ei e (Total)
(11) Selendum. ... ov vt iueneenenenuesnsanss (Total)
(12) Silver. . v ittt it e (Total)
(13) Thallium.....o.iiinneeinevnennne.. (Total)
(14) Vanadium. ..... ... ..t e (Total)
(15) ZanC. . it e it e (Total)
Organic Constituents:

(16) ACELOME. .t vt i ittt iiee it e i tae s 67-64-1
(17) Acrylonitrile.........cciiienenn .. 107-13-1
(18) BENZENE. .. . i vttt inee s it eas e 71-43-2
(19) Bromochloromethane............ ... ... 74-97-5
(20) Bromodichloromethane.................. 75~27-4
(21) Bromoform; Tribromomethane............ 75-25-2
(22) Carbon disulfide.............. ...t 75-15-0
(23) Carbon tetrachloride.................. 56-23-5
(24) ChlorObEenzene. ... ...c.ovcevereonnerocoen 108-90-7
(25) Chloroethane; Ethyl chloride.......... 75-00-3
(26) Chloroform; Trichloromethane.......... 67-66-3
(27) Dibromochloromethane; 124-48-1
Chlorodibromomethane.
(28) 1,2-Dibromo-3-chloropropane; DBCP..... 96-12-8
(29) 1,2-Dibromoethane; Ethylene dibromide; 106-93-4
EDB.
(30) o-Dichlorcbenzene; 1,2-Dichlorobenzene 95-50-1
(31) p-Dichlorobenzene; 1,4-Dichlorobenzene 106-46-7
(32) trans-1, 4-Dichloro-2-butene.......... 110-57-6
(33) 1,1-Dichlorethane; Ethylidene chloride 75-34-3
(34) 1,2-Dichlorethane; Ethylene dichloride 107-06-2
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(35) 1,1-Dichloroethylene; 1,1- 75-35-4
Dichloroethene; Vinylidene chloride.

(36) cis-1,2-Dichloroethylene; cis-1,2- 156-59-2
Dichloroethene.

(37) trans-1, 2-Dichloroethylene; trans-1,2- 156-60-5
Dichloroethene.

(38) 1,2-Dichloropropane; Propylene 78-87-5
dichloride.

(39) cis-1,3-Dichloropropene. ... cvuovv v 10061-01-5
(40) trans-1,3-Dichloropropene............. 10061-02-6
(41) Ethylbenzene..........coovirninnnnns 100-41-4
(42) 2-Hexanone; Methyl butyl ketone....... 591-78-6
(43) Methyl bromide; Bromomethane.......... 74-83-9
(44) Methyl chloride; Chloromethane........ 74-87-3
(45) Methylene bromide; Dibromomethane..... 74-95-3
(46) Methylene chloride; Dichloromethane. .. 75-09-2
(47) Methyl ethyl ketone; MEK; 2-Butanone.. 78-93-3
(48) Methyl iodide; Idomethane............. 74-88-4
(49) 4-Methyl-2-pentanone; Methyl isobutyl 108-10-1
ketone.

(50) SEYLEME. . ittt ettt 100-42-5
(51) 1,1,1,2-Tetrachloroethane............. 630-20-6
(52) 1,1,2,2-Tetrachloroethane............. 79-34-5
(53) Tetrachloroethylene; 127-18-4
Tetrachloroethene; Perchloroethylene.

(B4) TOlUENE. . v v vttt it e it it ae e 108-88-3
(55) 1,1,1-Trichloroethane; 71-55-6
Methylchloroform.

(56) 1,1,2-Trichloroethane................. 79-00-5
(57) Trichloroethylene; Trichloroethene.... 79-01-6
(58) Trichlorofluoromethane; CFC-11........ 75-69-4
(59) 1,2,3-Trichloropropane................ 96-18-4
(60) Vinyl acetate........... it 108-05-4
(61) vinyl chloride..... ... ..., 75-01-4
(62) Xylenes..... ...t 1330-20-7

\1\ Common names are those widely used in government regulations,
scientific publications, and commerce; synonyms exist for many
chemicals.

\2\ Chemical Abstract Service registry number. Where “TTotal'' is
entered, all species in the ground water that contain this element are
included.
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Table 3: Water Quality Parameters

Year 1 and Year 2 Sampling Parameters

Cations

Calcium
Magnesium
Sodium
Potassium
Silica (Note 1)

Anions
Carbonate
Bicarbonate
Chloride
Fluoride
Nitrate (Note 1)
Phosphate (Note 1)
Sulfate

pH (field and lab)
Temperature (field and lab)
Conductivity

Alkalinity

Hardness

Total Dissolved Solids (TDS)
Manganese

Aluminum

Iron

Note 1 — species present under the chemical redox state in groundwater at the time of sampling
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ATTACHMENT 3
QUALITY ASSURANCE SAMPLING PROTOCOLS

1.0 DEFINITIONS
The following definitions will be referred to throughout the Facility Monitoring Plan:

Deionized (DI) Water--Water which has been treated by passing through a standard water

column and an activated carbon unit. The water contains no detectable heavy metals or

inorganic compounds of analytical interest and is relatively free of organic compounds.

Tap Water--Water from an approved source which meets or exceeds U.S. Environmental

Protection Agency (EPA) Drinking Water Standards.

Ultra-Pure Water--Well water that has been additionally treated through a Barnstead

carbon treatment system and contains no organic compounds of analytical interest above

the analytical laboratories routine detection limits.

Blind Sample--A sample labeled with a sample number but no site designation.

1.1 SAMPLE CONTAINER CLEANING PROCEDURES

Standard sample container cleaning is to be performed by the analytical laboratory

following industry standards or the procedures outlined in Table 4.
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Table 4: Sample Container Cleaning Procedures Within the Laboratory

Cleaning
Analysis/Parameter Container Type Matrix Procedure*
Organic extractables include GC/HPLC, Glass jar with Teflon ®-lined cap Water A
GC/MS, and Total Phenols Analyses
Organic purgeables including GC and Glass septum vial with Teflon®-lined Water B
GUMS Analyses septum
Metals Linear polyethylene cubitainer with Water C
polyethylene cap
Inorganics include BOD, COD, TOC, Linear polyethylene cubitainer with Water D
chloride, turbidity, sulfate polyethylene cap
0&G Glass jar with Teflon®-lined cap Water A
Note: BOD = biochemical oxygen demand.
COD = chemical oxygen demand.
GC/MS = gas chromatography/mass spectrometry.
GC/HPLC = gas chromatography/high-performance liquid chromatograph.
Glass = amber for all organic water analyses.
0&G =oil and grease.
TOC = total organic carbons,
TOX = total organic halide.
*Cleaning Protocol Specifications
ABCD
XXX Wash with hot tap water using laboratory-grade, nonphosphate detergent.
XXX Rinse 3 times with tap water.
X X Rinse with 1:1 nitric acid (reagent-grade nitric acid diluted with ASTM Type I deionized water).
XXX Rinse 3 times with ASTM Type 1 deionized water.
X Rinse with pesticide-grade methylene chloride using 20 mililiters (mL) per 64-o0z bottle, 10 mL per

32- or 16-0z bottle, or 5 mL per 8- or 4-0z bottle. Methylene chloride is used as organics rinse.
X Oven dry, using a forced air oven, at 105 degrees (") to 125 degrees Celcius ("C) for 1 hour.

Invert and air dry in contaminant-free environment

No cleaning required; use new cubitainers (only).

XX

Source: MII, 2006
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1.2  FIELD DECONTAMINATION

The following decontamination procedures will be used on all equipment that contacts

the sample matrices:

Dedicated equipment, which is left inside monitor wells between sampling events, need

only be decontaminated during the initial round of sampling unless equipment has been

dropped on unprotected ground surfaces. The following procedure will be used for the

decontamination of bailers and other equipment, which will be used directly to obtain

water quality samples for organic compounds and metals analysis:

1.

A e

Clean with Liquinox detergent wash, or equivalent, and tap water using a
brush, if necessary, to remove particulate matter and surface films;

Rinse thoroughly with tap water;

Rinse thoroughly with 10 percent nitric acid (HNO3,);

Rinse thoroughly with DI water;

Rinse twice with pesticide-grade isopropanol;

Allow to air-dry; and

For overnight storage, wrap in new aluminum foil, if appropriate, to

prevent contamination.

The following procedure will be used for the decontamination of all purging and

monitoring equipment including submersible pumps, airlift systems, and pneumatic bailer

systems:

1.

Rinse elevation tapes with Liquinox detergent wash, tap water rinse,
followed by DI water rinse. Place equipment in polyethylene bags to
prevent contamination during storage or transit.

Rinse tubing, hoses, and pumps with a liquinox detergent wash, tap water

rinse followed by a DI water rinse.
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If the inside of the tubing hoses cannot be rinsed adequately, tap water and

DI water should be pumped through the tubing.

1.3 GROUNDWATER SAMPLING PROTOCOLS

The following procedures will be used in the collection of groundwater samples:

1.

Immediately prior to purging a well, the static water level below the top of
well casing and total depth of well will be measured and recorded in the
field notebook to the nearest 0.01 foot.

Prior to purging the wells, the volume of water in the well, will be
calculated based on the static water level and the well construction
information.

Conductivity and pH meters will be calibrated in accordance with
manufacturer's instructions and documented on the calibration forms.
Examples of calibration forms are provided on Figures 3 and 4,
respectively.

The monitor well will be purged a minimum of 3 volumes of water using a
submersible pump, bailer, airlift system, pneumatic bailer, PVC bailer, or
other device until the water temperature, pH, and conductivity of the water
have stabilized.

Extremely slow recharging wells will be purged dry, allowed to recharge,
and purged again. If excessive time is required to purge 3 volumes,
Amid/Metro (and/or LDEQ) will be notified and it may be agreed to purge
a lesser volume. The total amount of fluid purged will be measured and
recorded.

Monitor wells will be sampled using a dedicated, decontaminated bailer or

new, decontaminated disposable bailer.
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All sampling equipment will be protected from contaminated soil surfaces
to prevent cross contamination of the samples (e.g., equipment may be
placed on disposable polyethylene plastic sheeting).

The bailer will be rinsed once with well water (first bail is discarded) prior

to collecting a sample.

Prior to monitor well sampling, the following data will be noted and recorded in the

sampling notebook:

l.

2
3
4,
5
6
7

8.
9.

10.
11.

Well number,

Date,

Time,

Static water level,

Depth of well,

Volume of water purged,

In situ water quality measurements (temperature, specific conductivity,
and pH),

Fractions sampled and preservatives,

Antecedent weather conditions,

Any other pertinent observations (color, odor, turbidity, etc.), and

Signature of sampler and date.

An example of a groundwater sampling form is shown on Figure 5. To determine the

effectiveness of the decontamination procedures, an equipment blank will be processed in

the field. A representative piece of sampling equipment, which has been decontaminated

and dried, will be rinsed with ultra-pure water obtained from the laboratory. The rinse

water is collected in sample bottles, preserved, and handled in the same manner as the

water quality samples. Dedicated sampling equipment will be tested only at the time of

initial installation.
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Sample duplicates are collected to assure the precision of the sampling and analytical
processes. For sampling events at this site only one duplicate will be obtained for each
event. Each duplicate will be a blind sample; therefore, it is critical for the field team to
record the sample number and site identification in the field notes. The representative
sample fraction of the analytical sample and the associated duplicate must be sampled to

assure that both samples represent the matrix being sampled.

Trip blanks are used for purgeable compounds and consist of sample bottles filled in the
laboratory with ultra-pure water, which are sent to the sampling location with sampling
kits. The trip blanks, not opened in the field, are returned from the site with the field
samples. The trip blanks are analyzed with each shipment from the field. A summary of

blank and duplicate requirements for a typical sampling event is included in Table 5.

14 SAMPLE CHAIN-OF-CUSTODY AND HANDLING

The primary objective of sample chain-of-custody is to create an accurate written verified

record, which can be used to trace the possession and handling of the samples from the
moment of collection until receipt by the laboratory. Adequate sample custody will be
achieved using an approved chain-of-custody form. An example of an approved chain-

of-custody form is provided as Figure 6.

The chain-of-custody form includes:
1. The unique sample number as obtained from the sample label;
2 Source of the sample;
3 Date and time of sample collection;
4, Name(s) of collector(s); and
5

Optional field data (pH, temperature, and specific conductance).
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Samples are preserved and placed in a hard-sided cooler along with sufficient quantities
of ice to maintain the samples at a temperature of 4°C. Each sample fraction shipped
must be noted on the chain-of-custody form. The logsheet is placed in a sealable plastic
food storage bag and sealed in the cooler along with the appropriate samples. The seals

on the coolers will not be broken until the samples arrive in the analytical laboratory and

are checked in by the laboratory coordinator or designate.
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Table 5: Blank and Duplicate Requirements for a Typical Sampling Event

Number of Number' of
Analytical Number of Duplicate Equipment
Group Samples Samples Blanks Trip’ Blank
All parameters 11 1 1 1
Source: MII, 2006
1. Only for initial event if dedicated equipment is used.
2. Trip Blank only if Volatile Organic Compounds are analyzed.
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FIGURE 3: CONDUCTIVITY METER CALIBRATION FORM

Project: Date:
Meter: Standards Temp.:
Is meter temperature compensated? ~ Yes __No
Manual Correctiﬁa to 25°C
25 = where
1+0.0191(t - 25)
C = meter reading (uncompensated)
T = solution temperature (°C)
K = Cell constant = 1 (most probes)
Time: Signature:
Meter % Error*
Standard Meter Reading Std-Meter @ 25°C
(umhos/cm) Reading @25°C Std (100)
1.)
2.)
3)
Time: Signature:
Meter % Error*
Standard Meter Reading Std-Meter @ 25°C
(umhos/cm) Reading @ 25°C Std (100)
1.)
2.)
3)
Time: Signature:
Meter % Error*
Standard Meter Reading Std-Meter @ 25°C
(umhos/cm) Reading @25°C Std (100)
1.)
2.
3)
Time: Signature:
*Should be less than 10.
Signature:
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FIGURE 4

Project:

Groundwater Monitoring Plan

Gentilly Landfill “Type I1I”

029005/5473/5473 with DEQ comments 08-22-06.doc/August 22, 2006

pH METER CALIBRATION FORM

Date:

Meter:

Thermometer No.:

Buffer Solution

Time Meter
(24-hour system Reading

Buffer
Temp. (°C)

%
Slope

Operator

Initial

Calibration

Unadjusted

Adjusted

Intermediate
Calibration

Unadjusted

Adjusted

Unadjusted

Adjusted

Unadjusted

Adjusted

Unadjusted

Adjusted

Unadjusted

Adjusted

Unadjusted

Adjusted

Unadjusted

Adjusted

Final

Calibration

Unadjusted

Adjusted

Intermediate checks may be made with one buffer (unadjusted reading); if readings are within
0.1 unit of the standard, no calibration adjustment is made; if greater than 0.1 unit, a complete
calibration is necessary (adjusted readings); if greater than 0.2 unit, increase frequency of
intermediate checks.

Signature:

Field Team Leader
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FIGURE 35

WELL SAMPLING DATA FORM

Well Number: Date: Time:
Boring Diameter: Well Casing Diameter:
Well Depth: Stickup:

WATER LEVEL COLUMN OF WATER IN WELL
Held: Casing Length:

Cut: DTW Top of Casing:

DTW: Top of Casing Column of Water in Well:

VOLUME TO BE REMOVED

Gallons per foot of Casing

Column of Water, ft

Total Volume of Casing

Number of Volumes to be Evacuated
Total Volume to be Evacuated, gal

IS 1 5

Method of Purging (pump, bailer, etc.):

FIELD ANALYSES
Time

pH

Conductivity
Temperature

Total Volume Purged: gallons

Sample Time: Sample Number:

NOTES
Signed/Sampler:
Signed/Reviewer:
Figure
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FIGURE 6

CHAIN-OF-CUSTODY LOG SHEET

MetroplexCore _
I *** Field Logsheet ** . Field Group:
Project Number: Project Name: Lab
Coord.:
MIt#  SITE/STA  HAZ? FRACTIONS DATE TIME  PARAMETER LIST
NOTES
1 TEST 1
I |
3
4
5 l
NOTE:
- Changg or enter site ID as necessary; up to 9 alphanumeric characters may be used |
- List fractions coliected. Enter date, time, field data (if required), hazard code, and notes
- Hazard codes: I=Ignitable C=Corrosive R=Reactive T=Toxic Waste h=Other Acute Hazard; identify specifics if
known
- Please return log sheets with samples to MII
| RELINQUISHED BY: (Name/Organization/Date/Time) RECEIVED BY': (Name/Organization/Date/Time) |
1
2

OTHER FIELD NOTES FOR FIELD GROUP
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SAMPLING PROTOCOLS AND ANALYSIS PLAN FOR SHALLOW
SURFACE WATER SAMPLING PORTS
GENTILLY“TYPE I11” LANDFILL
ORLEANS PARISH, LOUISIANA

The following procedures will be used in the collection of surface water samples from the

three shallow surface water sampling ports:

1. Samples will be obtained from three locations, as indicated on Figure 5.
2. Sampling will be obtained quarterly for a period of three years;
3. The sampling locations will be Cased Sampling Ports, consisting of PVC

pipe with screened interval from 3 to 8 feet below existing grade;

4, LDEQ will be notified at least five working days prior to all field work;

5. Immediately prior to purging a cased sampling port, the static water level
below the top of cased sampling port casing and total depth of cased
sampling port will be measured and recorded in the field notebook to the
nearest 0.01 foot;

6. Prior to purging the cased sampling ports, the volume of water in the cased
sampling port, will be calculated based on the static water level and the
cased sampling port construction information;

7. pH meters will be calibrated in accordance with manufacturer's
instructions and documented on the calibration forms;

8. The cased sampling port will be purged a minimum of 3 volumes of water
using a submersible pump, peristaltic pump, bailer, airlift system,
pneumatic bailer, P\VC bailer, or other device;

9. Extremely slow recharging cased sampling ports will be purged dry,
allowed to recharge, and purged again. If excessive time is required to
purge 3 volumes, AMID/METRO (and/or LDEQ) will be notified and it
may be agreed to purge a lesser volume. The total amount of fluid purged

will be measured and recorded;



Samples will be obtained using a dedicated, decontaminated bailer,
peristaltic pump, new decontaminated disposable bailer, or other suitable
device;

All sampling equipment will be protected from contaminated soil surfaces
to prevent cross contamination of the samples (e.g., equipment may be
placed on disposable polyethylene plastic sheeting).

Prior to sampling, the following data will be noted and recorded in the sampling

notebook:
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Cased sampling port number,

Date,

Time,

Static water level,

Depth of cased sampling port,

Volume of water purged,

In situ water quality measurements (pH),

Antecedent weather conditions,

Any other pertinent observations (color, odor, turbidity, etc.), and

Signature of sampler and date.

CHAIN-OF-CUSTODY AND HANDLING

The primary objective of chain-of-custody is to create an accurate written verified record,

which can be used to trace the possession and handling of the samples from the moment

of collection until receipt by the laboratory. Adequate sample custody will be achieved

using an approved chain-of-custody form.

The chain-of-custody form includes:

1.

2
3.
4

The unique sample number as obtained from the sample label;
Source of the sample;
Date and time of sample collection;

Name(s) of collector(s); and



5. Optional field data (pH).

Samples are preserved and placed in a hard-sided cooler along with sufficient quantities
of ice to maintain the samples at a temperature of 4°C. Each sample fraction shipped

must be noted on the chain-of-custody form. The logsheet is placed in a sealable plastic
food storage bag and sealed in the cooler along with the appropriate samples. The seals
on the coolers will not be broken until the samples arrive in the analytical laboratory and

are checked in by the laboratory coordinator or designate.

ANALYSIS

Samples will be obtained on a quarterly basis for three years and will be analyzed for the
following parameters:

Parameter Limit

Biochemical Oxygen Demand (5-day) 140 milligrams per liter (mg/l)
Total Suspended Solids 88 mg/I

Ammonia (as N) 10 mg/I

alpha-Terpineol 0.033 mg/I

Benzoic acid 0.12 mg/l

p-Cresol 0.025 mg/l

Phenol 0.026 mg/I

Zinc 0.20 mg/I

pH 6 to 9 mg/l

If the limits are exceeded in any event, the LDEQ will be notified and re-sampling will be
performed within 14 days. After results of re-sampling are available, the Department

shall determine if additional evaluation is required.
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